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Abstract of JP 2005205762 (A) 

PROBLEM TO BE SOLVED: To provide an 
information recording medium having a high 
reliability of recording data, high durability to 
repeated data recording and excellent oxidation 
resistance, in the information recording medium 
using a Bi-Ge-Te-based phase change material as a 
recording layer. ; SOLUTION: The information 
recording medium has a substrate and a recording 
layer provided on the substrate and formed of a 
phase change material containing Bi, Ge, Te and an 
element M other than these elements, wherein Ge is 
partially substituted by the element M, and the 
content of the element M in the recording layer is 10 
atom% or less. ; COPYRIGHT: (C)2005, JPO&NCIP! 
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, U Pc © Mr A ft 2B. * «s A < , ^ f)t7*;V7T^«^Sftt5i©Stt{tx^;K-^^ 
i^lgtfeS. 36 K # £> fit B i , GeX^T e t t 5=^ fiSBOG e 

5 o T e 5 o #ifi-«?H:±e*#S:lSt5w tS:*|E**t J: 5fiWLfc„ r*U4, t£ * 
0H t- t> IS ft £ tl T V^ 5 £ 5 ft , GeTe©g| B ftfiS^ 2 0 0 t;SStiS<, fij^^B i 
2 T e 3 ft ifi <5 < ft # % SlftfiS^ftTtSr t^HB©-ot-fe5 t#xbJl5„ 
* ft , * 38 W # M: > tSEitt J; I9 G e 5 0 Te 5 0 # iff © *1 fife "C {4 ft « ^ # # T* t> , 

GeTei^#t?5ig|ftlg#ITL, S ^ IE » {4 >5T fg i ft 5 „ 3* ft , B 
i 2 Te 3 Iij!#tf5i, 16 B B s ft 2B. SL & ffi T f S * « # # # # s S ft "T S . t tl *J> £ , 
ft 51 ft B i - Ge-Te^ffiffb#!S©aiSlt, Ge 5 0 Te 5 0 ClSftlOB i 2 T 
e 3 Sr JO L ft m fife T? fo "9 , J. o , ii*ll*Ge*#*Ei-*«*©jfiiaT?a>* 0 
[ 0 0 2 2 ] 

ofci-g-, B i - G e - T e Itlf ftHfl-oa^^, B i „ G e R U T e % JM. M t ~t Z> = 
-fa ffi. fife HI © G e T e t B i 2 T e 3 £r ^ .£ IS ft © iffi fife 4 «J <b G e £ ii ffl ft iP L ft M fife ft 

[ 0 0 2 3 ] 

(1) -Kt, U- — if — if — Aro^^y Miiu - if — jgfi a , wvXIpInah 

fci#|Cl/NAICJtflt4r iiJJPfeftTV^S, S* 4 0 5 nm(Of|fl:v-f-, BR 

p^nao. ssro^fti/yXifflv^fci-^ou- if — y h M {4 , ^^©DVDT-ffi 

^bftt^SSf 6 5 0 nmOf if l^-f - ( * •& ^ — if — ) , M P |£ N A 0 . 6 0© 
»fti'yXS:lv^fc»^©l/-f-^3K? hiOft^^OSiJitS. * ft , S ft 4 0 5 n 
m©^aS#:u — if— % MPfNAO. 6 5 © W V X ^ f ^ fcf-g- C t , ft © U — if — 

;* # y h # f4 . t*©DVD©f^O I/-f-^*"y hi©»6flgS©t-l'Xf:/i5 0 
fttt^X., «§*©DVDilH| — ©H3SS?-T?, WfeU-if-t'— A^I^tt- — 9^ h 
* *K y h «E # /h ^ < 5te 5 © T? , IE«h9y^±«?*>5ifi^SriPlR't-5^PlHI 
#t*CDVDinS<45. '(f#©^---'<-7'l'h^ffofc^tcm^^ l 9 

[ 0 0 2 4 ] 

(2) - jtt ic, P--if-tf-A^®igftft§tt5i:, IE«gl^l©|g B B B gi5 ( * SS « ffi ) t 
T /P7 r * ffi ( 15 ft ffi ) £©5fe^:£ik©^ (An, Ak) ^/h£<&5 0 * tl X. s ffi 
ftffit*15»ffi©S*f¥^ (ai/h^xh) iS/h$< ^5B4fftIiASfiTt5. 

[ 0 0 2 5 ] 

(3) — if— SrfflVN^#^, fcT — A@^j;f)^l3iA*^S©-C, tf — 
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[ 0 0 2 6 ] 

(4) #SlfflS4li±5tt«©«ftUt<45o 
[ 0 0 2 7 ] 

(5) rtffiflta&aMfc&Eisfcfc, t«7 mm h 7 * ? t v 

f~ IE ft £ ft fc — ? <D — WSrilSft'fbUTb* 5 * n ;* iz-XiSff |;*5 0 ^ n * U 
- X © R9 j@ a* i§ £ "T 3 £ F7yn>f tSlHSllCft'J, W £ ^ - If - tc £ 

15 if - ^ S «r /h * < LfcaSfe + ^tffi^t - ir^tf#4< ftoTL* 5, 
[ 0 0 2 8 ] 

ft 5 a* , W ft IE * ft , fflfiftlSTt*fi^raft#t5 S £ « * © * 7 - u - h a* jtf :*: 
L D , •»i4Sffl.**<*5i^5IBIis»4Lfc. £. ft (4 , IE ft « © ■* «t 5 IE ft 

[ 0 0 2 9 ] 

m ft m <r> m<t tc x t> ts » m <d mit a* e r 5 m & , is ft s # 9 a> e> «o si a> * it ff -r* # <t; 

lIftofy*-/KDai^t\ fifeogp^{c:it'<TIEft®#B^6)'oil'ft;^iitfb^< ft 5 

-ft b ^ < ft S o 

[ 0 0 3 0 ] 

«$g|Eftg£f*©<£/Bit^£#ALfc#i§-, lfeX0&^flt«7ffitt1BftjK#dSttJf£*b<5 
^ ffi & fi « T {g fc & , If ilBftttfl:ofilftttaiSftll £ ft 5. # 38 93 ft * £ CO 

IE ft t 1 ' - * © ffi « tt it m < , f-^®iILSit»t5B^ttOil< v JL o 

[ 0 0 3 1 ] 

**WO*lXO { JI52©«*Kifle5fllf«1E»jK#-eW:, B i , G e »t5T e Sr^tfUSE 

|4 07ciHtB i, Ge&tfTe^^OTGSfM&^JPLfcW^TfEftJiSr 30 
^fiSc-TSo - © BR , BSitOB i, G e , TeRffSlMCftfiliS, _k L fc *£ j& IS H 
t45i5tf^t5. r ft i 9 , IE ft 7* — ?Ofil*tt#il< , ^'-^©IftMLfEftic 

[ 0 0 3 2 ] 

*mm<Dm l & IS 2 ©iita 5 If $g IE ft {# -C » , SsiPTEJftMfi^itMA i tc * M 
B*^*, lEftS^WTC^MAO-g-^Tia t tc*M B (5 i: CD (C , a X 0 =£0 1% 

% , Io s 0JW^%<a + i3^l0JjR^%CDP#;^J$iz:1-3 t> m T , «-ift7£*MAS 

[ 0 0 3 3 ] 

S»tu*MA t Lt!4, S n , P b , In, S e , G a , Z n SVN i4» * 5 ff ^ 1 40 
tfix5'>*< ^ t-l©7C**I^5„ rtlbOjE*© 5 *>S n, In, GaSiyZnli 
St* >3 , ^SftlHb^^^^L^i-^irV^^masfcS,, ^ft^XL, 

Bi-Ge-Te^ti^-fk^-^-C^^^ftfcfEftSi^t-Sn, In, G aSt^Z ni5>^ 

5 m d» fe ii tf ft 5 '> ft < 1 1> - a © 7c * &• m m -r z> r. t m «t ■? ie ft s cd is i$ as [6i _k -r 

Z> a $ <b (£ , Sn, In, GaS^ZnttBi-Ge-Te Sffi t ffcHlf t © T e ©It 

jsp: =f- ia yij * §j m l «t n As m m. * m < -r 3 $h * as & •? , ie ft m m t *f -f 5 us s ^ a « © h » 

a^S^i-ft 5 t 5 fU^asfoSo ft i3 N Sn, In, Ga^U?Zn{4Jt^WSt^a^V>^: 
[ 0 0 3 4 ] 50 
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SiPSiMAO 5 PbS(J!Sett|*l;tt5$Sttl:«Ji> £ K 8Mb L ft V 1 * „ 

itl 7L , B i - G e - T e ^ffi'^ftftS-e^fiic§tlfcESi4'lCP b St^S e < 
it-lWTcilriJDtSril-i!) 12® I ^fefr © ift ^ » If 5 ^l*^ & 5 . £ 5> f£ , P 
bi4B i - G e - T e ^lift»»t©T e © E?l ?r 5) i L g H B B ft «g f S < t 

5 8b * ^ *> 5 , IE ft Ml X # 1 - 5 US A -ft 3S ft © M S a* 3£ M * 5 £ ^ 5 SI A ^ h 5 . 4 *s 
, P b RXI S e 14 Jfc tfc Bj jft j& # i£ V fc. , |BftJIte^;bn1-3^M£J;0fBftl8£;6S|Rj_h-f- 

t? *> .5 o i? , si jp s & m ps -f 5 r k *> m £ l ^ 0 

[ 0 0 3 5 ] 

* , ^^JD^c^MAi: Lt N?rfflV^fcS^(Ci4, B i - G e - T e |ti|ft#f|t-I^ 
£*tfcfBftScD-g|$;gL<{4£#::£r^ftL, fSSI©ijk^KCai^fc5. £ (c , N 
SrlEftJitcSs^P-rsrirtJ; t> ^SSl^/h $ < f5 r t > *fEfty^X£^4>£ 

[ 0 0 3 6 ] 

iJDTciMAOiinialil 0 Jl ^ % T -T 5 S ^ & 5 „ S*7C*MA©Sftio 
asi-0K^-%Sr«A5fc, IS»Ji*©#^KS|5^ ( 15 ft # ) £ i, gtf # ( * IE ft g|3 # ) 

co^t^s^co^ (An, Ak) # /h £ < *> , a ihs ^ t ^ it ir ^ # » => ^ ^ h 

S<48. 4*5, IiBS*MA©Sinla^5gf %&Tict5r tlci 1? ( IE ft g 4> » 
Mr A A # t # A ® £P # © = f h 9 * h ifi - Jl * * < * * . 
[ 0 0 3 7 ] 

SiD7C*MB i LTI4, A u , C r , P t , T a , W , T i , Z r , R u , Co, Rh 
, N i , Re, OsStfl ri»f)!S5»))>?)llftl5'>*< it- »C0^;sSf:ir/jlV^5 o r 
^e><737C*C05*3, Au, Cr, Pt, Ta, W, Ti, Z r RffR u iiSiCttSS 

tfESitAu, C r , P t , T a , W , T i , Z r R XI R u fa h ft 5 B fa h 51 fi ft 5 4> 
ft < tt— acD5E*tr^JP-r-5-ticJ;i9, E»«^flc(Oift{t:Sr«HW-raSb**s*)5. * 
fc, Au, Cr, Pt, Ta, W, Ti, Z r SD<R u (ifitttltl, • 7 /V # IMC 
^ "T -5 S i£ t ft 1? , Au, Cr, Pt, Ta,W, Ti, Z r SlJtR u A> ft 5 » 

«>6.1tfft5'>ft< k <t> - a © 7C * £ fE ft M jfe *D -T S r. t <£ 9 IE ft S © » JR A 14 t 

< ft 5 £ 5 *> 5 c 

[ 0 0 3 8 ] 

^JPtu*MB(755%, Co, Rh, N i SIFR e t t t ti 1 1 1 5 S£tt till 5 . 
^ tb ;L , B i - Ge-Te^ffiXiktrfttiSSnftBftlCCo, Rh, NiSVR 

e a> s, ft 5 # a» e, m « ft s ^ ft < t fe-a©7c*ti»t5 r 1 1 i ij , ie ft s £ f* <o s§ 

ft £r m M -t 5 %h X ifi *> 5 „ ft *3 , Co, R h , N i R XI R e (4 j» US 'tt }C H ft 5 # , ^ ^ L 

< y tglSLS^OT\ IE ft S ic C o , Rh, N i&ffRei>645Bi»feitf 
ii5*4< H- a©75*^^JPLfc#-^, fE»Ji;JSJBAL5<ftS®ft , b*>3o 

[ 0 0 3 9 ] 

i»7C«MB©SJtlij3 li 1 0/S J ?%J^Ti--r-5i&®^;fc ; 5 <s SsiP^*MB©ts^P*;3 
i 6 JK =f- % £ « x. 5 k , ^iP5E*MA©«-a-i:IIl«(c:, |B»Jifo^JHHf5^ (lEftSB 
^) ilSa%^^ (*ieftg|5^) (An, Ak) as /h $ < ft 9 , Ms Mi 1® ft k 

#iSIKffi#<0=»i'h9;*htfS/h£<ft5. ft *5 , 8s iP tc ^ M B <D m in * & * 5 JS ^ % £A T 

[ 0 0 4 0 ] 

Sfc, SJP7cfMB©5*>P t, Ta, W, Ti, Zr, Ru, Rh, Os, I r R XI 
ReliliiiSl 5 0 0 < C^±ti*V^C0-C', Z frl b <V 7C m % B i - G e - T e HSf ftftlf 
T'B^^ttfcffiftig'fiCjlSfJtSsiPi-S ilSft^ft^ C*ftt5„ * *t ^> x , is AP t£ 
* M B co & Sp * 0 (±l 0 IK ^ % W T M ER 5 S ft fc 5 c 
[ 0 0 4 1 ] 
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_h xfi <D <fc 5 fc , SJDjciMARtFMB ii*iT*SiD b T t> Bf ®? it 44 as IrI _h 1" 5 # , ' 8s #P 
%|MAtMB^-iiCii»LtUV\ fcfcb, © i§ -g- [c ji , iio%*MA«ttl 
a t 8s *P 5E m M B <£> # * * J3 © g& (i 1 0 % T fC L * ft tt, ii ft h ft ^ o ft *J , ^JP 

tf^^SSP^i^fBSSP^^^v h as - Jl * # < & 3 0 

[ 0 0 4 2 ] 

*^BJ©mi^:U ? ^2©S#^^51f#ffl^^f*-ett. tc Sf M as , § ^ , 7n*MC£r 

CD Psfl f£ , OW- ; f-%<a + j3 + y^lOJ^^-%CDM#^5^i:L. s TclMC^Ag, C u , S 
c , Y , V, N b , M o , M n , F e , P d , S , Si, A 1 , L a Stf C e A>f>45S 
a> ill H: *L 3 ft < ir t-*OS*t?*5r t & & * L- ^ o 
[ 0 0 4 3 ] 

*%w<vmw.mmm&?>mMm \~ , iio^JDsiMAst/MBa^f^ a g , c u , 

S c , Y , V, N b , M o , M n , F e , P d , S , Si, A 1 , L a StPC e ^&*5 
1¥ i» fe ii « tt 5 ^ * < t — S co 5c * M C £ £ 5> JO i" 5 r. i: }' J; <0 , # B B B SC ffl5 (IB 
ft - ^ ) coSS'tt^r — |flJ:St5:4:iit§5, fcfcbs 8s *R tc lit M C fc f3 ^ L S 
V 7C * A* # V" © "C, B i-Ge-Te^1f^^«-^-t?^^$nfcfE«g(c8sJPbTt»^ 
ftlt^fiUt5ailiSl\ ti, *J> x. , is JP 5E St M C (± , I»jE*MASt;MB©'>4 

[ 0 0 4 4 ] 

fSftS + WtsJp^lSMCWisJpayfil OJJS-T-%EtT-?*>5-£a s 0*L^ o fs #P tE * 
MC©iJniy#i 0gf%^ii5^, Efti«f O^fifffi^ ( IE ft 9$ # ) <t B B B 9$ # 

( * 15 ft U ft ) » 3te ^ S ifc W ^ (An, A k ) iS/jN* <49, *&*9S#i:#AStlfB:8-a>=» 
y F hiS/h§ < ft *S , ts JP t5 * M C <D m M * Sr 5 1% ^ % SI T fc: ■+ Z> r £: fc «t "3 

, 15 ft S <P «D *g «|S # ir^ffiW^^-© ^ v h 7 * h # - » * * < ft t» , - » # S L ^ . 

[ 0 0 4 5 ] 

Sl7C*MC©5tS c, Y , V, N b , Mo, Fe, P dXtfS i ( J , 1^^140 
0 °C £1 _h i i« < , rttP>©7C*^e>ft*P*»6>»fi*i.-5^ft< t t — « 0> 7C* Sr B i - G 
e - T e3Rft£te#»^»JsfcSftfcie*Ji't'teilJWte*ioi-S t 15 ft j£ * as ff * S < ft 
« * , iUfv^i o js ^ % £t t -r a r. t as m * l „ 

[ 0 0 4 6 ] 

* fc SJPSiMCo 5 *>a g , CuSt/Aitt, i^isfie O 0~ 1 O O 0tt*fe5 
as, rtu607C**»6ft5P*»6»ffti,5^ft< t — a©7C*SrB i - G e - T e**@ 

, # £ K 95 # ( 15 ft - ^ ) ©$£tt^^l±S*5r 
[ 0 0 4 7 ] 

_k»cDJ:5}c, ^ AP 5c * M C tt iffif M it tt Sr IrI Jb $ * 5 Jft as ft fc «> , SsiP7c*MAS: 
U!MB©'>*< it- Jj<D7tm k— itfflv^r t^fff lv^ fcfeb, -?:©J;5ft#^ 
id f± « JP 7C * M A , MBSIfMCClfB ( a + j3 + y ) 14 1 0 JS^ % K T f & 5 r i: ^ ^ 
* L < , # ic 5 g ^- % H T "C* fe 5 i tasj; <Q & ~£ Ll\ 
[ 0 0 4 8 ] 

JEV>£>*l5}fcfcr — ^(DjgSaS 3 9 0 nm~4 2 0 nmf fc5 ; Lli\ 
[ 0 0 4 9 ] 

tf#f5ft«#:©tt#f5ftB#{c:ffiV^57 l ct' r -^i: b T , fe*aS 3 9 0 nm~4 2 0 nmC 
Jtff-ASrffiV^5*S(i, ff-AX/Sji h S as /h S < ft 5 <D X- jz ® * ft {4 ffi * X * 3d ft 
^Stfe5, ba^Lftas^, CDtDVD-e-Stl^bJlTl^ftSe 5 0nm~7 8 
0 nmilWjtt'-AlClt^T, (1) -* /V * - 3ft St. ft it < # l& 0 * Ife X. ft H JK T? fc 5 

, ( 2 ) r * )v -7 r * at m h b b b ^ m t <d m jf * ^ as /h $ fe * ft * « as /h $ < ft 5 , 
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[ 0 0 5 0 ] 

*3g0j!#ibf4, w-mm^nz & <o , mmmmMfccDmmm & b i > g e , t extfiis© 

« ai 5c * M * ■£ tr ft £ ** *4 Jfc J* U, Jlo N ^roffifift^ JhJ& Lfc ± 5 *»ritlfifflte-t- 5 
r t t i 0 , Sft^ 3 9 0 nm~4 2 OnmOjtlf-ASrlV^TffifiiEjftLTt, WHS 
y i '-^coffffitt^^<^ T i --^»^MLK»i-*f-r?.»^'l4coi«<, So, » it f k -14 tc: « 

ti tz m m.mmm & t>nz> z. t £ m m l/c 0 

[ 0 0 5 1 ] 

*l§i©I l&U«3B2©l6ai»c:f£5ttf«fS»jSE{*:-ett, ± IE * « _h IrI <fr R fc 3 v W± 
^/■<-r^/H^©«tdSj^ricS*L-Cj3t)» « 31 B; * M CD ft < i: t v^ -f ti - # fa it h 9 
^tltfflV^:H!»*L<, ± IE i* £ _h IE ilUffl © P5 # «: K ft h ? y 7 t L 

^ 5 r. i L^„ 
[ 0 0 5 2 ] 

^/V— 7*S^7V h'OM^.SrlEjl h 7 ^ LTffl v>fc®-^ N /;v-7* > 7 V K t »f t 
©sVM;gEt5 ? iv — ^f h 7 is KiOiftttOit^i>5), IB ft « © ^ — -f U t 7 v K 

S £ b 9 , ±.m<V 7 v 7. 4 w-X#?84t54ifOlBI^4i:5. 
[ 0 0 5 3 ] 

L *» U ft 35* fe , # IB W # tt » tft BE X ft IC £ 9, W«fE««t#:<E>ffi»»«:Bi, Ge, 
TeX'triJfiroSSiPTcsdMSr-g-trffiaEfkW^I-tf^^b, J. o % -t o II fife £ Jhi£ L J: 5 ft 
ll^^Il^tS r t »c «£' ■? „ 7*;u—y"RX?7 v KoH^SEft h 7 y * t LTffiv^Sf^ 
fb, # iS ft # 14 fe fh 3 r i £ ft ffl L fc . 

[ 0 0 5 4 ] 

*Ii©SlSVf 2 0litt5tS«!Eftlff 14, i: IE « $& IE ft f£ cd IE ft h 7 s> 
^F^KyfTPi, ff^WfEftW^fcifflV^k^STfefc? — i©S«U, 3t f - ^ 

0. 35X ( A / N A ) gTP^O. 7X ( A / N A ) 

**H«#/*£i-5£ t # * L „ 
[ 0 0 5 5 ] 

'it n co 7c m * -ft: hi 5 * m , h 9 y * y f- % m < -r z r. t (4 « * t w a ft & -e & 

S 0 L 7> L ft # h > F7yKyfSr»<t5t, fff#IE«kl*H:||»h9y^KiK»*n 
fc-r — i'O-ftiJfeiftLTL* 5 i^5S* (V^^5, ^ux^l— X) SSfeTS 
^ < ft 5 „ L a» L ft # £, x * IS K # fc (4 , tfH^^ i 9 , 'IffgfEftSE&CDfEftJl&B 
i » G e , T eSViilOiiPStMlrttfliiftttf+t'i^L, J. o % CD jfi fife £r ± 3£ 
Lt i 5 *II*«Il't5 - i: t J; !) > f- 7 y 7 ¥ y f T P & 0 . 3 5X (l/NA) ^ 
TP^O. 7X ( A. / N A ) (a :^t'-AOtf, NA:^%l^yX©PiPt) i: ft 5 

[ 0 0 5 6 ] 

# ffi Jl «: flt x. , ^#Kg^±faiE»®co/>ft< 4rt>— *©«©*BBlcj(fLTK»t6*bTVN 
[ 0 0 5 7 ] 

±3ffi©»iatJ«JI52©*«tR:li65fflP*IE««E#:K:*JV^-C. * % # (4 , IE m M <D '> ft 
[ 0 0 5 8 ] 

& & w <r> m i r rim 2 co m m k. & 5 m n ie » ae # t? (4 % ±fawaiE»jK**s, ^ e> > 



(12) 



JP 2005-205762 A 2005. 8. 4 



mm mm t &mm t * « mmmmm^^mmmm <d%^~ a a tt « t RM®\\~wt» & 
m^mm^±mmmm tmmmmm t (om^mn bfts s»iioi*^ 2 5 nm~ 

6 0 nm-CfcSi^aSjfcf* LV^ 0 
[ 0 0 5 9 ] 

± m <d m 1 & u m 2 co h m k t£ 5 tt « is ft is # ^ t , * » w # e> « , 1 s ft « <o % tr 

-AAlt«i:R*r«fc:ffc*fctfcJi'«:»j*L, IB ft « <t |Rk tt i5c * t co ffl K ^ ft < Hffill?: 
WL it , §ll©lf ^2 5nm~60nmi:t5rtCj;^ ±^Lfe?n^^ U-Xi! 

[ 0 0 6 0 ] 

*3SM©Hl2fetJ { l52©«8«t!i«5fflf«l5»*SE#:-eH:, -k IE ft fl| M . ± IE 3fe tr - A © 

tt; ju*«nct4, _h ib ft » m as , s i o 2 u« a 1 2 o 3 1 1> - 

*-Sr2 5%H±^tfr t^ffSLVV # , J6 S «S 3 9 0 n m ~ 4 2 0 nm©f t'-i,^ 
[ 0 0 6 1 ] 

?ux^U — XiZ, *tf-A^iWLTlfS^|EgLtil^ ft tr - A CO R9 tt (d <t <9 % 
£ L i& a* t=V * ^ S ft j£ as 19 , ii f7 ttt-CES^ftTV^7*;i'7r ^ 
^ II CO IE ft — ^ ^ ^ 6, , -eco — §MS>igififcLTL£5i:V^53?,^-efo5o ^tfttyx. 

. mm<D±m*it^m^tzn>ic F7y^7f-5;»<t5i 1 t©a**fn*K:a*t* 0 

■7 (D ? U * j \s — X {if JV — 7 VlZT ^ 7 7 X — ? <D— 35#S X |8t5 7^ K 

[c IB ft % ft o fc t ^l;felftt5ll) as * # < ft 5 . 

[ 0 0 6 2 ] 

* n * ^ l/-X^4D5fiSi LTf4«Tco2ocojRHas#xfc^5 0 

(1) T**7r^ftlOE»^-i , *»*LfcBK:4C5«»-? - *J>ia©W»*flS« 

v » Ff^totfcolBft-v — ^Sr^J^-f-SfcJOtctt, 9fS©ffi«t"3J£v^tB©fH« 
«P jtt-L ft ft ft ti ft ft v^ „ * co It * , m mm & as JC < ft 9 , »S&h7:y*^©?»©i£as 
<9 A * < ft 9 , * n^^ U - X a* £ U- 3 „ 

( 2 ) *tf«-AAJ*«a»e>**< 1 1 ti x ^ ib ft € . »mm. m & «c m <n> m t m at, l it n 

m IE ft IK # Tf » 7^K-i/^-^lEft^ffofc«-^, IffltiiaoT^y K 95 _k © IE ft 
it^/v - ^«±©«(Ua:lkJi©i**iSKlSR]CH:*SJ; 5 ft « A t? &> tf , y > Yfrh if 
su- 7 izM ft &ttm#*i $ < ft •? , 9^KJL©!&MSKffi#ftfrj£asi5^<ft5 0 ^ © * 
% if j\>-7 <D? a XJ - X a* A £ < 45. 
[ 0 0 6 3 ] 

(1) © US H fc o ^ T I* . ± 3zE © B i , GeXt*Te&-£trffi3E{fc#ift-?IE»Ji&Ji£fifc 

ts: tti t» , mm^ ~ ? mmnHifeMsikftffiM z ft ? » ^ w i^-x^fis^t^r t 

T* ^ 5 , 
[ 0 0 6 4 ] 

(2) coj^HicoV^-C(4. 7^Kg|3±cofEftSi:^/V— ^flBJ±OJKUt»Jia«|BIDJKSR: 
ft^ftv^J;5t-, «^^5:t) ^ «-«c0Mff^K^•rtl,«Av^ o tft^I5t5*Si LT> 

^ if - a as xtt-r s ffij a>e> m \z , ti ^ ft ib ft s , ftflui > maffcJiSr^*<tt>Krt, « 

aJBcofRffas^Sl^j; ^ t>7c# < 45± 5 H:fflf«IS»jK#:*aa;ff-f5r i: as & * Lv^ 
[ 0 0 6 5 ] 

* /- , 9 V K • if A, - rf IB ft co If m IB ft tt f* T? (4 , tt «R W £. B# t B m h 9 y ^ co f* - ^ 
as^^h9y^lc«^iA|>VNfc^5^nx h-^as^^b^<ft5 0 h-^^tqi$ij 

, *^fg$^A,/5n~l/ / 7nS«^c-r^^tf < tv^r.i:as^pp 5 ^^T^^5 (#»I 2 6 9 7 5 

5 5 N Miyagawa et. al. ;Land and Groove Recording far High Track Density on 
Phase-Change Optical Disks: J pn . J. Appl. Phys. Vol.32 (1993) pp. 5324-5328) „ -t 
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In® Us Sft4 0 5 nm»Jtlf-i>S-ffll\ (Sffi) H"Cn = l. 6 H ft CD :X ^ 

^y^tt**^^ & ^ n .x h — ? * * > * k t£ Z> m & £ ti 3 6 ~ 5 1 nmSSi: 

& -s . w <d m m £ tc # l -c « m m * m m £ t m m k -r z ft * k » , #ms®«j*«:*teT? 

t>3 6~5 1 nmSiti Lftltfttfftbft^. ^LT, ^MS^cDlIffJ; 19 
L » 14 _k 3£ L J; 5 1-^ n U-X%fi«t5r i: as -gj- fg \c fc -5 . 
[ 0 0 6 6 ] 

w-»a>«r^ifetuT*i"j, wtitm. m.\tm, mitm, ^ \" ^ \tm k , fcsvMir 

ti & <d m & m & t* & ^ ti x- & ft x % tz „ &ft, & si is <d m j¥ a . ?u*^u — x& 10 

< R th Z> X o K % ¥ to \z. * 31 it £ ft 5 & m & & <5 o £ 6 s 5 ^ K • ^ A> - ~f 12 ft S: fr 5 

*§ '-a- tc i± , 7 ^ k t if >v - y (o m » a k a* w * t? & s & s t s> s . 

[ 0 0 6 7 ] 

#r ^ as 1 . 7KTtioiift^o. lKTTJbsiiftttttt 2 5%a±*tf#»t 

s BL M m =« ^ h 7 * h # » * fc> ft 5 n £ a* < , * fc % 7 >- K t ^ jv — -f t <D m # p b d K 
9 * * «■ ft j&s 7 5 % « _h itr S ft 5 J; 5 4 , JB *f m <D ± * v» » *4 -e f* S £ ^ jfc b ft m ^ 
MT, 7 V K • i^A-— 7 ( '{B-^-©#'l4^0ig^:©VN-ftl/a=> > fc5VM*^g|5©m^asmtt^ 

a=> o ft o 

[ 0 0 6 8 ] 

Slil^f^Stffi}: IT, S i O 2 & IK A 1 2 O 3 liiftK:$£tfc5i^5^t? 
$f*bV^ 0 S i 0 2 14, tl4 0 5 nmC5 36t- Afc^f Ltflff*i ! l) 1 . 4 t /J> $ fc 
& 01 JP <t 0 V < 1" 5 - t as -c # % ^n^-f u-X*±9/hS<ft5iV>5jfH , tfJ:!lff* 30 
LV\ * ft , A l 2 O 3 (4»JlLfc^C0#ffi(Ci3(t5*ffim$aS/jN^<CD-e, BL M % <D ffc 
a # /h S < *> , ^Eft^foy^XaS/hS < 4 5 tV^^i^J: 5fft L^. 
[ 0 0 6 9 ] 

**W©*l»tfKr2©MI«tK:fle5flr*e»jSEfrT?H:, IBSillSLTB i 2 Te 3 , 
SnTe, P bT e^*^tLfc«4^I*imtIV\ IE«JS(-SU-C«^^iiSrK: 

list, is ft - * js ia <v w *g b b b ft <^ w w gb * as $ fe [- m ± -f 5 o r tt f± , 8is©*so 
i r u m 2 co m m k % b m n m m m f* x (± x ta » m <d m & u n as _h m n m & m m » m m & 

m W L X ff , fc 4: x , ^*6*^iALTV>fct Ltfe, ^ >fi o IS ^ % as l % ^ p*g x 40 

[ 0 0 7 0 ] 

$.ft^ *&m<Dm i Rxtm 2 <onmfc% 5 mmmmmfriz. ^ * /u *e - \? - j» <d mzaz 
x <o m as m §z u , i 5 ^ e ?u © ^ as as e ^ 9 , r n iz ± 9 ft m <o ta » as n t> n 

% m mmmm & iz m m ~*s m x h z, <d x , m \c m m m m m w- <n m w k x & -r , * * - k m <r> 

tf#fa«^^^*i^ftM*xV^^, fc?)V^^4^^c*7 i '^•^^4:fa«^-r5r4:tfc5„ * 
fc # iRO « «t» x ix ± ta l it * a> =¥ - tr - a % tr - a , * fc (4 * ^ - if - 7t t m m. 

[ 0 0 7 1 ] 50 



(14) 



JP 2005-205762 A 2005. 8. 4 



* tc % * m m co m 1 & t>- ig 2 © £ « tc ^ 5 ft & is ft m w- x tt . f-^Aiti 
m k « ia « s 5 <£ 5 & « * tu ti t lti»5#, mmmoyt^ — ^Aktmt » s *hij 
tc s«[ * ib e l , 7t t- - a a a m ic (± , m m z. '*> *> » v^ « « ^ - h « © » m *r * e e l t 

[ 0 0 7 2 ] 

* ft , * 35 K SI 1 ■ X t/ % 2 © H§ flt \z. 5 If $g 15 ft ft fw M It * *b 5 ^ * =¥ - tf - A t 
LTIi, W#lE»«t#:±li:f»&38±£*5 ~ b » W IB * =c * =¥ - tr - A T fc to m « © 

[ IS n © 36 * 1 
[ 0 0 7 3 ] 

^ m m <D m nmmm ^ x tut , b i , g eit/T e ^ttftif 4©%*^ 

LTB i , G e RUT e ft CD tu m M $: 1 0 If %KTfflttitiJn V it # £F T IE ft S 
*i*t5riCJ:!), IEftT : ~-^0{f«tt^sn<_i.o7 ;! --^©^Mb|Efti'*fi-5»A 

s a* a _h -r s n if x 4 < , » & ft «e to « m e ft w f* # # & to s . 

[fSK**Jfe-f-5fefe©*^0^«|] 
[ 0 0 7 4 ] 

» T „ *«RoM«CltiKfl:oltlkM«:RntS#, * |g BJ (4 - tttc PS j£ $ to 5 © "C 
ft v^ 0 

[ 0 0 7 5 ] 

[If^fSftftft&l^wMjft^ife] 

^ l 7t o r <d m x i¥ m b it it ? << * 9 i o a , 1 1 E/Tt<t 5 itiitiisi 

12, H 1 # ffi Jl 3 , IB ft » 4 , 12^115, I2MI6, tfe » 7 , # * *& « -ft 

0J -T 5 o r ©iff lLfc*f -y^^ i o -e »4 , 9 iv-yh ? is K <o ffl K ffir « 4- 

WE ft -T * » V» to # 5 > ^^-7*Eg*SI:gfflLfc. 
[ 0 0 7 6 ] 

* -f , SSltli, ig^l2 0mm, ff^O. 6 mm©*!) hSS««rfV^ 
fc 0 **lttitUriE»J!:J:9fP«L, IS 1 2 3 . 8 mm^t 5 8. 6 mm(?)»«0 
fE ft M ^ \Z (4 , 7 ^ F f 7 ^Stf^/V-^ F 7 ©# 1- 7 -7 n' f ii O . 3 4 /i m 
t^SJ:5*it§r^^Lfc 0 H± s F 7 y ^l: tt 9 3 f ttwv t* y F » 1 1 f i) ^ 

Jl L fc o . 
[ 0 0 7 7 ] 

& ^ , s« 1 m 1 & mm 2 t l-x c z n s > 8 0 ( s i o 2 ) 2 0 *^^ N °^^y 

y^l;iHOnm©Ifff)gjllfc, ?fe V> t? , ^l^«®2_hic > H#B|3Ht 
Ge 8 Cr 2 -N ( ffi M it M ^ ) S: ^ 7 ^ D V ^ t J; 5 2 n mOlf ^ Lfc 0 
[ 0 0 7 8 ] 

& t£ , ^l#ffiJl3_h(C s |Bfti4 Sr^^y? U y^l: i t» 1 1 n m ©Rff-Cf J* Lfc 

0 teftS4(4Bi 3 Ge 4 7 Te s 0 RUB i 3 0 Ge 2 2 Te 4 8 ^Sttt LTG e © 
-f^ I n (SsJPtc*MA) {CW&Lfcm* CDtfm (SJLTX&, A-li?J©tlSH^ 
5 ) "C m fife b fc o 82 ft S 4 © m & * jfe f± * © ii 0 T fe 5 o ^ ^ y ^ y V ^ 9 - y y h b L 

Ge 5 o Te s 0 ^t>'B i 2 Te 3 ^ — ^yh£Jl!cL, HQ ^ ^° y 9 V l" 7 fx ^ 
ISft^ 4 Lfc„ Cl<7)^, I n^Ge©— g|5i:«m-r5fcfetC, Ge 5 0 Te s 0 ^ 

- y y FCI n 5 0 T e 5 0 CO /h ft & Ifi t) # ft T fl] B# ^ /n° y ^ y V jf % ft o fc . * fc, IE 
»|4©EI# 1 Bi, GeSt;TeSr«^tt5H#»Jt@±©Ge 6 0 Te 5 0 irB 

1 2 Te 3 t«rig^:i»±©ifi^J:t>feGe*sii*!|jS;*aj«fc/j:SJ;5t> #*©?-^-7 F 
izWM-f z y 9 V y^^y-^liLfc. 

[ 0 0 7 9 ] 
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> ? '< V - £ , # * if K -T 5 r k tc J; 19 @f a cd la j$ © IS A S tt W- % # , £<ICJ£DT 
G e ^-^5- Mli»%*MA C©«T*ttI n) <D fb )t fr flfi 9 o ft * — 9 v \> & ffl ft 

& , #«itt5; t 5 Bf a o m <n> mmm u n * # e> *u s . 

[ 0 0 8 0 ] 

± 15 & ^ ?M £ *L fc IE it S 4 ± tc: , ^2#ffiS5tLTGe 8 Cr 2 — N ( *B *t It * 
*) &^^yHy^lU!)2nm© Kff X*T&J& Lfc 0 |g 2 # ® Jt 5 _k fc , fg 2 

1*116 (tFIItfc^?) Ht (ZnS) 50 ( S i O 2 ) 5 0 * X s< v ? » > JfiZ 
£94 OnmCif tf»* Lfc, ^^>(C N S2§If6±|C 1 Sfetl7tL,tAl 9 9 
T i j £ X v 5 V f ^ <£ 5 1 5 0nm©l)?ff^Lf;„ 
[ 0 0 8 1 ] 

& tc , st «t » 7 _k k , &&mmikmtom a t Lxuvmmt: z.<D±K.**i; ^<n± 

(C , £ b tc £ 0 . 6mmO*!)A-** - H8 <Z> 3S W £ IE (^F®^) £ « L T , 3 £ 

JiSifdS^^-^^fCo J^iiwM^^fii-J; 1 ?. 0 1^*1^^*7*^^^ l Olrifc. ft 
jo, r. © 09 H: . IB^Jl4}c:SsinLfc:InO^*-*^^'ft:^^fca^co^;7 :? ^^^Sr^M 
Lfc„ 

[ 0 0 8 2 ] 

, & ft 8 1 0 n m v t'-A^zKj/ f©Ii^9 6 /im> 11^1 /i m t' 5 *| R t*- A 0 
[ 0 0 8 3 ] 

ft *5 , £ © 0S fit , SI 1 (C S% "f i 5 K: , ffi*CODVD-R AMf ©1p b p i ^lt©KlJt 
xytT* 4 * ? Zftm^tztiK mi k ttiOfff-el* 1 ±l;*I^fl Lfc*3&©3t:r^ 

3t © ffi « m « * Lttfiv^ 

[ 0 0 8 4 ] 

c « « ib m w £ it c ] 

ScDiSK§«fi!c;|g^|2l2 (c^bfc 0 r ©MfiV^tlSfEiffiSB 2 0 14, 0 2 ic^fi 
5 1:, £ tc , ro^-e^fiLfcjef-f ^i' l0SrHKE$t5fcft©*-i''-2ii:, ft x 
^-^^ 1 0l:i/- If — *Srfigifi--53fe^y K 2 2t, ?U fpcofcfecDL/Gf- 

-#0?S2 3 t, S4t!tMI^24i, IBftffif 7 i i> Siti. W£ff 

till2 4I±, El 2 (c ^ J; 5 f- , l?^m-§-»^'f^SrWfi-r57 , 'yT^7°laI^2 5i; 
, ffifff lcS^V^Tf SS4^IT5 1 - 7t«^2 6 t^f,«)$$^5„ IE « ft # & 3 
* 2 7 }i , IH 2 d ^ -T J; 5 tc , A^ff t St 5 l - 7f o i 

, mmm%-mM*$ii&-r zmmmMmtkmm 2 9 k , u - ^ - % <d & % * mm-r z> ^ - 

8 i^6H*}i5. 

[ 0 0 8 5 ] 

roMT*IV^)£^5' K2 2 14, S*4 0 5 nmOf |#I/-f-t, |P$NAiS0 
. 6 5»#«U>-X^ix.T^5 (^F0^) o -JKftJC & ft X CO U — IF - ft £ BB PfN 
A<D^#»l^^XiCj;i5*3tLfe#-a-, l/-f-)fe0^^y Ml4i5i^0. 9 X A / N A 
k ft 5 <D "C , r. © #J © « ^ , U"-f-3t07#S' hgttftO. 6 /x m £ ft 5 „ fc f£ L , d 
©«TI4, w - if - ft o fl * * P3 01 ft k b rc 0 £ ft , r © #«J t? ft , h 9 y * t° y f- T P £ 
0.3 4 /jmi: Lfc©f, h 9 y 9 tT y ^ T P , ft ft X k , WnfcNAfcOlHfCfi* 
TP = 0. 55X ( X / N A ) 

[ 0 0 8 6 ] 

* , :®Mtf«Lfe)tf^^(47V K • 7 >v - rf f5 ft ^ to Jfc x -Y x ^ t? 5 © 
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~C , 0 2(:i^Lfctf$glEftW4Eigg2 0 t^^K • ^Vv-^IEft^^KMJSLTV^o £ 
©Mo»*affi*»48i2 O-eii, ®2^coL/Gif-,-tf|IJie&2 3tc:J;t?. 7^ Ki^'^ 

[ 0 0 8 7 ] 

m<n - ? -mm-frm t ltb, td.mn±&ft o *s — >- & k -< * ? <d & & & & m it z 

SZCLV^SISSLt, * fc s :«Mfft > ft * IH ft © ^ IE , ^-^^yv^S^ffl 
V> , 1 - 7 Si # 5£ T? * X >f * ^ 1 0 _h tC tf 4R * §5 ft L fc o ^ CO ^ P ^ S T' !i , tt «l± 2 
T~8TO-?-^ftl?KftSjl5. - £ t? , Ttttttr«ffi«NFO^ny^ollJt8Sr*L-C 
#5 9, :©«fllT=l 5. 4 n s t L 7c „ :oMf(±> fl2TOT-?* 

lifci^O. 1 7 /im, Sft8T©-7-?ftli|!)0. 7Ami*5„ £ fc , 1*1 Jl ( 15 ft ^ 
$c CO ft |*J Ji : ¥S2 3. 8mmOfit) TWffigi|llr5. 6 4 m / s e c i: L fc „ 
[ 0 0 8 8 ] 

, fflf*IE»fc£.**flr-9-*S|E»SS«^«|J*»6l- 7|gfI3l3 0HlA;*>$ft5o 
„ 1 - 7f O CA^^ilfcfff 1 - 7SfJ*St?f fj^tl, 2T~8T»7v J 

<? J)s i& iti t) £ ft 5 <> l-7flf 3 0^5>tH7J^jxfc2T~8T(Dfv ? ^/V 

<f-§-f:if5ftiM3££[IISg2 9 (c A fj £ ft 3 0 
[ 0 0 8 9 ] 

ia«S^»^IHS§2 9-ei4, A^^ftfc 2 T~8 T«fv ! ^^fl^lClo*V>t > 'If $8 15 

*fi> * is is m <d m * v — u -< a- m m * . as % m t / 2 © a c — a * t , n y — 

/U * m lc 7l£ J& £ ft f: *S ft %3 T / 2 <D f& y< V — y< JV X t T? #f 6fc & ft fc — £ CO s< ;V X M X' M JjSc 
Lfc„ * fc , a- =f- ^ |5 ft & 7^ © _h IE — & co /n";v ?ij co R3 co fS JsS ii f IB V — w ^< A> 
<Ds<JUX-?mf&VfZo r © BR , f5ftJl(£fEft-v — ^SttM ( T * /V 7 r * it ) •+ 5 It * CO 
ift !7 — U CO A * ^ t , 15 ft -v — 9 & H$ Si \\L $ * 5 fc £> <D tf IB V — U ^< /V CO s< 
>\> * 3* & * , 15 ft S * * fx 5 * f-f ^ ^ # * ig {jt W L fc 0 
[ 0 0 9 0 ] 

fc r o j <t r i j [c *r ^ * , r o j co # -a- ti , f W ? — w -< u- — if — >"« x Sr 
IJL, r i j co » ^ H: (4 s -h CO !7 - ^ ffi !7 - ^ x T* ffif & $ - it co 
^. m flg ft -f 5> <fc 5 I- L it o r. co ^ . tf 3 W ^° 17 — u /V co u — if — ;v * ft m ft * ft 
tz.%7 : 4 9 1 0 _h co §(5 ^ (4 m £k t f£ <9 , ± 3zE co * r7 — /V ^ t & y< V — rv * X' # ^ 
§ ft - * co /V ^. ?ij ^ ^ it $ n It W> 9r tin t * 7> 7 r * — ^ fl: "i" 5 . $ 6> tc 

, IE ® & ^ is ± in k 2 9 f± , ± co m v - ^° ^ t ® ^ v - ^ -c m at $ ft it - 5* o 

^ >v * j\\ * ^ fife -f" 5 B£ £ > — ^SI5coM^co^^ — ct-v/vf /•s/i/^ijgw^a 

if@ t ft ^ s <d y< ^ *1 ^ -fk $ i*r 5 ^ ^ ( M & M 15 ft jfe M » ) *f L fc ^ 
^Vv^Sf r-7';v^tLT*5t) , r ft ic J; 19 -v — ^ Pfl K m ~t & ^ — 9 M 1M T 1 # co ^ IP 
^«*#l^-e#S^/V^^-</V^f5ft^^^^^LTVN5 0 
[ 0 0 9 1 ] 

^ (C , _h Jfi to 15 ft ft ff^ 9B 0 S& 2 9T?±fifcSft/fe^^^/v^f5ftjft7^tt, 1/ — if — .IE 
»lHlK2 8t:i<Eai$ft, u--if-H«>[Elf&2 8{i, A $ ft /w ^ n> * 15 ft M ic m 
<5 T , 3fe ^ y K 2 2 co ^ * ft: U - if - co 3§ 3t Sr ®J fll f 5 „ tit, ^ « #: V - if - 
bttift^ftfcu — if — Tt^Tfe — y K 2 2rtco?t^^i / X(c < t 9)tf^^7 1 0C0|5ftS± 

tc iBE 9 a *\ ^ a- ^ '< ^ is ft m b l fc ^ >t 5 v ^ t? 1/ - if - % * m ft -r s r t 

i!), tt $R co f 5 ft * ^ o fc . 
[ 0 0 9 2 ] 

±xtC0«t5{C|5ft$ftfctf#OW^«lf^Sf^^^§g-r-5c *f > >t — y K 2 2 *» & U- — 
if — Tt^TTt^^^^ 1 0cOf5ft-r — ^Jh^^ftL, fEft^-^i:f5ft^-^«^cogp^ ( 
5tc E ft g|5 ^ ) a>5)Og»Jt*3t^y K2 2-C*tHlt«4iltSrf 5„ c\cofl:£ff^- <?3„S 
*SSr7 P yTV^HIi^2 5{Cj:tJ0f^ro<7 i -|'V-et»*Sb, l-7«||#2 6fCte^^-^ 0 1 



(17) 



JP 2005-205762 A 2005. 8. 4 



[ 0 0 9 3 ] 

immm un<owmi 

±tE.m&j?m-?ftM L ft IE « g }cl ^ £ tl, 3 I n (iJ0 7C*MA) tf> =fr * & £ -ft £ -8: ft 
ffi * CO ft t=V * ^ ft M L T « T co <£ 5 * SO 5£ £: v> W « L ft . 
[ 0 0 9 4 ] 

±mm m J? m ^ it m I- tc m * co ft ^ ■< * ? * . 02 (r^ufcWfgf5»s^^«('»#L 
x , mmmm m iz. & z> ^ 7 <- ^ - h ( ft ft u , 7^^^^?-^^ 1 osttf ©17 

- 1/ - h ) £ 81 & L ft 0 ft CO £ * , # ft 9* ^ * * co IE « fflj * 'tt tg X OM1 * p n n ft £ if fifi 
L ft„ 

[ 0 0 9 5 ] 

r^T-ii. 17-1^- h©aSli, iit55 h7y^ort«*»e>^-«*lRllc||B#f-9 
^ A ^ — v (2T~8T»7^^A^? - V) £ IE ©: L ft ^ {C , 5 h y V ? CO •*» ^ b 
7 s/ ^ ft *3 It 5 3i v — W — h & SO £ L ft „ 
[ 0 0 9 6 ] 

*ft, rcoFd-ett, IBftJi co mit ic X 5 flr*5&fl: co W« £t? 5 ft ft ftilliitti* Srffo ft 

„ *#:wtc(i, * -r * aij^^j-^coft^v^^i-, \h m m m <v mm m x 7 >■ y m ^ * 1 

0@lE®:LTft<7>3i 7 — u — jx (*D3SW;l^l1jc03i7 — ^ — M Sr SO /6 b , ft co t& , ft x -Y 
* ^ £ 8 0°C S 9 0 % R H CO * m ft K 5t £ *l< ft tS t& *f ft 2 0 O^P«ILi7- V — h 

(*P5tW;a#co^7-^-f) SriiJ^bfto ^Jie,©x7-u- h©Jt ( an ai w * & © ^ 

[ 0 0 9 7 ] 

* ft , ftfE;6PMf*tfc£|l?)B#tc, ilEiParKik-e^v^Afll-^Srfaakbfch^y^iH:* 
& 5 h7 7 ^I^HgiftS©IEiiait7y^A<|f 5r 1 0ls]fe»LTJD3g«^iflco^ 
7-1^- F^ISL, 3tr>f *8 Ot, 9 O % R H 2 O 0 Sfl ftf Lfct t H~ f 7 
y^±tt-^-7>f h £ 1 HI ft It f? , SS17 - W — hSrajJSLfto ft L T JP jS t£ H 
lti©^7 - i/ — h co It (*P3SW!^^c03i7 — i/ — h/^PiSW^ftrcorc^ — ix — h) £ $ij 

[ 0 0 9 8 ] 

_klE in 51 K •* #* T & > SiJ^^^coftx * ^ Srft^fgflic^-CfLfgi LT, fE»B 
fL< W:IE**#B-rfife^tJ:-5a5fe*sfc5*»if 5 *» £ ft 0 L ft . 
[ 0 0 9 9 ] 

ftiE^g-SiJ^COM*:^* 1 S.t^2 fC^Lft. 3f 1 »4 , Gft|O^A#lf«>ft#|CB i , G 
e 4 7 Te 5 0 $: m^itftT* 4 X ? <DWmWMt%> 9 . * 2 fit x H&m <D1& f&ttft V> 
\ZB i 3 o G e 2 2 T e 4 8 £ Ji ft ft 7 ^ ^^C0fF-ffi^*T-&5 0 4*5^ 

Lfci*©*f-f^?tft7y k ■ y A, — 7"mmjj£:%mmi,x^^?><Dx, r to t ? « ^ 

X (4 5 V K jo it 5 W ffi * i: ^ - ^ ic ft 5 f¥ « fir * t co fit * ^ L ft „ *s , # 
ffPtfcOSSfCfiJ^TcoaD T*fc5„ 
17- h : 5X10 _5 ^T 
^PJ$«^tfJ^-t?co^7 — I^ — h it : 2 . 0 HIT 
[0100] 

* ft , *. is.D?2-ettfFffifif^sr®, o , x xmmvtztf, *i b ?) m mm n t <d 

( 1 ) xy-k- f 

©:5X10~ 5 KT, O : 1 . 0X10" 4 WT, X:l. 0 X 1 O " 4 ±0*t^ 

(2) Jp 3tW@xmj^ T ©17 - w — htb 
© : 2 . OEIT, O : 3 . O^T, X : 3 . 0 i <0 ± # 

( 3 ) *& -a- 1? « 
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[0101] 

[* 1 ] 



B t a G e 4 7 T e « „ «rfB«W©^J««*tl3. ^tzM & ( A - 1 ^3?U ) 
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[0102] 

S 1 i6> i 5 t, IBiiIO«^S«-|CB i 3 G e 4 7 T e 5 o £ ffl fc ft x -f 

^ ^ -<? 14 , 12 ft JH I 3 CO I n®^tii}S0B^%O|^, fiU mU^ife CO ^ 7 — U — h^it^C 
L , iw3£W*ffi|ft©3;7— f — httttSW^&tfcofc. r co ft , &&wmtt x k ft 

fc c * , ESIt 1 © I nOtf f ^ 0f?-%tfe5)tf -f ^^T-li, JP ]K ft * # CO ft 7* 20 

^ *%^m.mmx°mmistz t ftx> — an;iiHbfc:.fc3iB**©3E6;a*fl* 
m- -e # ft o 

[0103] 

IE ft S f CO I n -a- * 1 IS % S. TJ* 5 JR ^ % T* 2. 316 ¥ 4 * V T? {4 , * 1 6 W fe 36> 
* «£ 5 f~ > i"^T©W«3«BT»Bailtt**Ufc©"e»'frlf«H:@-Cifeofc 0 IB ft S * co 
I ntti^l Olf yoO^f^^^-eii^ SH»e.S6ii»4i5C, 17 - ^ — h co 

[0 1 0 4] 

15 ft € f co I n W * ^ 1 liSf-%Tfe5)t;T'('^^"C ! li, f3 -§- £ BI « # /h £ < & S ft 
fc^^-w-h^sif^b, Slt*ti5t, ^7 — 1^ — Mi|g*it*ofc„ r co ft 30 
ft *& -6- ffF HE f4 x i ft o ft 0 
[0105] 

* ft , E81©f tS#i: LTB i 2 Ge 4 7 Te 5 j S.t>'B i 4 Ge 4 7 Te 4 9 2: 

« v^ ft » ^ ^ 1 j& # «- b i 3 g e 4 7 t e 5 0 & m\>^izm& tisim wktiit 

o 

[0106] 
[* 2 ] 
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[0107] 

* 2 frb m h *> * 4 5 . IE ft S CO * *t \Z. B i 3 o G e 2 2 T e 4 8 & ffl. ft ft 9* 
-Y^^-ef4, IE ft Jl 4 1 CO I ntfi^ OJSf SPiSS*^^C0^7 — U — htfig*: 50 
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fc . * ft v IE ft « 4* © I n ^ m * a* 0 IS =S- % T? & 5 % *f 4 ^ ? -C (4 , « ffe'& Ojfcf-f 

■e # „ 

[0108] 

IE ft g © I n -g- W ft as i JS % & X* 5 JjR ■? % X' fe 5 * T 1 ' -T * ^ T? i± x * 2 a> §^ ^ 
ft g «fa © I n is # s a* 1 0 JS ^ % T* fe 5 ft ? 4 * 9 -e i± x * 2 a> 6> 9§ h f£ X 5 \t % 3. 9 

If ffi (4 o -e fc o „ 

[0109] 

IE ft m * <n> I n^tliU iff %-e&5)tf-f x^tft^ * 2^t5Sf)^4j; 5C> 

Jo it K K hu & ic *5 »* 5 3i 7 - w - h Jt <d w m tt o h fc o a* , ft * IE m m as * s < ta z> it 
ftrc^ — h^sif^b, x7-i/ - M4 g ;gl * 58 i ft o 7t 0 r © £> , fEftJptfcDIn 
-g- w * as i i use % -v fe 5 ft ^ * * -e i± , i^stiix t/f 5„ 

[0110] 

* 7fc , lEftero^^-ettfcB i ! 6 Ge 3 7 Te 4 7 IVB i t 9 Ge 2 6 Te g s £ 
JEVNfcft^-r^^KaB^Tfc, IE ft Jl © S W t£ B i 3 o Ge 2 2 Te 4 8 £r /B tt ft 

V s ^ * 9 t # © # tt a* # b ft fc <, 

[0111] 

fc5 I n©-gj^L< lii^^S n, Pb s Se, G a , Z n ll^N & * 5 Hi 
ix5'>*< i fc-i©7S*TllLtt, ±fE*l2S.U c 2i:l^«<7>#'|±as#P>tbfc 0 r ft 
b©7C*© 5 *3> Sn, GaSt/Zn^?>^5i^f>itf^$'>/i<ifc-lC5citI 

n £ e m l it m & t- t± m ft '< v - £ * * < -r a r t as -e * a t ^ 5 is * a* # e> ft . 1 n 

Sr P bS^S e O ^ * < t t - * O 5E * t f I L 1 1^ ic ii , S t tfiP*^it?a^ST t 
^^LT't>f5ftWaS^'ft;L^V , 'i:V' > 5IS^as#?3ft^i <> * fc, I n&NfflLfci^i: 
tt. i*MX«ii/>L, J; >9 B *& as |Cg ± -T 5 i: 5 IS * as # ft fc „ 
[0112] 

± 3* O JB * ?> , B i 2 Ge 4 7 Te 5 , , Bi 4 Ge4 7 Te 4g , Bi 3 Ge 47 
Te 50 , Bi 16 Ge 37 Te 47 , Bi 19 Ge26 Te 55-S-^ Bi 30 Ge 22 
Te 48 ^mmm<DMl^.mUt^, #iftfCGeO-»S:I n, Sn, Pb, Se, G 
a, ZnAO ! Ni>E)i!i:«#i>e)ltfil5'>4< (isio^*MA) fii L 

fcfl-ff ( A - 1 Hkm<Z>#&) "CIEftJi Sr^fil Vfrfty 1 J X 9 X- It , fEftS «f» W tc $M 
AOlgftl&l-l 0JS^-%ir1-^ri:(cJ;(9, ±ffi©^:ffF«]SSOg^ftasjl^$ 
ft fc „ # lc . S3Bjc*MACi»I ; p»i*l~5ja : f%©»^(:I»Tfiff4#tt#ft?) 

ft 5 r t as ^ a^ o it „ 

[0113] 

t4fc*>, fEiltOB i , (G e + MA) XtJtT e ©fi^Jt$%, B i , (Ge+M 

a) ^i^t e «Z«a«lJ:OKT©#Ii:i 0 H*ftfc#l^^ia(cK:^b, 
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& o , fEfta4>©^*P7C*MA©^**^l~10JS^-%> #iCl~5JS^-%i:-r5ri 
Ci 9 , fEft7 sr -^c7?{fjBt'&asj«< lof - *(D#iSL!Eft{c#-i-5iS^tta5ft±-t-5£: 

ittft<, » it it tt ic « ft it 1* « we ft m » as # & ft 5 r i: as # a^ o fc . 
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[01 14] 

MMffl 2 fft, EiitiiOtSSii: LT I n©ftfc») ICAu (iiD5c*MB) * M 

V 0>I4 , Hm^ltR^fcL-T. *f^^ (B-l^^iJO^^V^^) ^fflLfc 

o "T ft :b *> , IO«C*f 7^tfi, IE » Jl CD j& S B i 3 Ge 4 7 Te s 0 RXfi 

B i g o Ge 2 2 Te 4 8 #Sfft©G e O - ^£Au(cS$ILfc£t;|Sf-efEii« 

[0115] 

[ ^ 3 ] 10 
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[0116] 

«3i»&B&i»4t5K, fE«]iCO^J*«W^B i 3 Ge 4 7 Te 5 0 £ ffl fc * 7* ^ 

* ^ t? « , mmm ^ <n a u ( is #p ;?£ it m b ) ©tf i^oif AoiiW^^co^ 

- b ^ ±t * l , mmmrnm r& <o ^ v - u ~ h kt i-z s m *m 1 1£ ti „ ^ © » , ** 

^fff ttX t^ofc. * fc, ffi » J| ^ <£> A u <D ^ m * ffi 0 JS ^ % -C 6 ^ V s 4 X ? X' i± , 
[0117] 

SftItOAu^^i«siJ8^%xt;5lR^%-e*5 3tf ^^^Tli, * 3 a» & <b 30 

h <d w m a* o 1 ft o fc it > g^-ffittoi^ofc, 

[0118] 

tfiiit©Aut#iz)s i ig^%t-fe§)tf is # m m m » /h $ < ft 5 fc 

fci7 - u- — h^ii^b, « 3 ^ 1" <t 5 ^9 — W — M4i^*5t£ftofc 0 r © 
-B- I? * (4 X £ ft o fc . 
[0119] 

Sfc, IBftlOf #i LTB i 2 Ge 4 7 Te 5 1 RXfB i 4 Ge 4 7 Te 4 9 £r 

iV^cS^t t)?F^t#(CB i 3 G e 4 7 T e 5 0 £ ffl V % fc 4§ & t HHK <Z> # ft 3M# ft 7t 40 

o 

[0120J 
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[0121] 

*44>E,S&)J»4j:5C 1 EftlOf/«ft»CB i 3 0 G e 2 2 T e 4 8 «: V <> 3t 
-Y J* ^ T? , fEgltOAu^tl^ 0g^%Ol^ > AP^WIfctgcO^^ — W — htfSif;*; 
U , ^PiSf^^mf^CD^^ — w — Fttllgg^it^ofc. c: co a6 , »^ff*lix ifto 

. * fc , we a s f co a u is # * as o m =f- % -e 5 * -r ^ * -n a , aqjSWimco^^v 

* ^ tft^mwm-^mm vit t r 5 , ^ * * co — nicifticjiscftictfi^aB 

[0122] 

Eftl^OAu-ttliS 1 m.*%RXf 5 JJS T- % "C ft 5 3t 7* -< * t? (4 , ^4i^St«> 

ft a 45 co a u # * as 1 oji^yoffcsff^ntt, * 4 a> k ej? e> a> ft «£ 5 &c , ? 

- v - h co ffF ffi as o i ft o fc ft , 8^fF*(4 0T-fecfc 0 
[0123] 

!2SI4=©Autti^ 1 1 jk % T* ft> 5 36 7 -f * ? Tf (4 , ft # 3E if A & /h £ < * 5 
feai^-l/ — h as if * L , *4 lo^t i 5 IC« X7-> - M4g«*Si Jfeofc, r. co fc 

, lEitSfcOAu^Wiasi lJR : f%T?fc5#7 f -r**Ttt:, ^^StffiX t 
[0124] 

* , £®!O^^S#CB i ! 6 Ge 3 7 Te 4 7 & B i 1 9 Ge 2 6 Te 5 5 Sr 
ffl^fcft^-f^^mSS^-Cfc* mmm^M^MUiCB i 3 0 G e 2 2 Te 4 8 £ Jl V^c ft 

[0125] 

£ fc, rco^-eti, ±ia co isftJl ft** «r ffl it yt 7 -t ;* ^ ic *5 v^ t , **dtc*mbt? 

fc§AuO-3tL< ll^SlrC r , P t , T a , W, T i , Z r , R u , Co, R h , 
N i , Re, O s SIF I r ^?>/i5#^?>Itftlli'>^< t t)-i©7citBHLT 
±ffi*3&t*4<tl^«©#tt r.*tf>cOftStC0 5*>, Co, R h , NiRtfR 

e^?,45#i>61tf4l,5'>!it< t t-l®7E*T'A u Lfcf SB « « £ H: 3£ 

9S4t-t-*&* m*tkitififa±-i-Zk\r*5 1&X:ifi1lS>tlit a A u £ C r , TaSffW^b/iS 
l¥ a> <b 51 fi* 5 4> ft < i & — i©7C*TfiLfci^Cli, Co, Rh, N i X R e & 

ffl fc # -a- J; 19 t » it as - « n ± -r 5 ft -c « < , * * m t> ft ± u , 3 e> k , » • r ^ 

* y t co s a *s jg. l < ft 19 » a as $ h [r] _h -f s £ v> 5 is * a* # & n ^ „ * it , a u 

t, T i , Z rXt)tRu!}>?,^5»^f>Itfft5'>*< i -9©%*T"ft Lfct 

tt * as # ^ n fc „ 

[0126] 

-L SB CO M a=> , Bi 2 Ge 4 7 Te 5 x , Bi 4 Ge 4 7 Te 4 9 , Bi 3 Ge 4 7 
T e 5 o , Bi 16 Ge 37 Te 47 , Bi 19 Ge 26 Te 5S .K.'0 ? Bi 30 Ge 2 . 2 
Te 4 8 ^mmm^^l^mUtL, ©G e ©-ai^Au, Cr, Pt, T a , W 

, Ti, Zr, Ru, Co, Rh, Ni, Re, O s R t>* I r h ft 5 P a^ 6> S (* fl Z> '$> 

ft<tt-aco^E* (^jp^*mb) ^'W&vfz.tfmx~mmm%mi$,vf=.yt7 j * ? (b 
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- i <d Jtf j 7> ? ) -e « , SiitoiJijciMBojlgi 1 !:!^ i ~ l oj|^%t 

[0127] 

tftfct). EftltOB i , (Ge+MB) Jlf T e ©tltt*^, B i s (Ge+M 
B) RXFT e »H^m^ll_hcD«TO#^tcJ; 9 M £ Iflfig IS M 12 5t L , 
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[ * JS 3 ] 

[0128] 

H*i 3 rii v BtSC»JPt§5cii LT I n (SJP%iMA) SffC u (^^Px;* 

mc) * ffi it &> ft- ti , MM&i i tiitir, Tt^^^^ (c-ijR^lroftx^;*^) 

S-f^MLfco 1" ft *> *> * ro«0*f ^^^Ttt, SE»*©^JEfteW^B i 3 Ge 4 7 T 
e 5 o R & B i 3 o Ge 2 2 Te 4 8 £ Jl W ^SttCG e O- I nX^C ut?t 

[0129] 

^/^Dyy^-^yhHT, Ge 5 o Te 5 0 „ B i 2 T e a AXf G e 9 — ? y 
h & mm U , m ^ ^ v ? V >■ ? % ft mm M % J& I- tc <> r©^, B i 2 T e 3 ^ - ^ 
y HuiiG e O/h^feS^iiT e O/h^^fti 9 ftlt, G e 5 „ T e 5 0 ^-^^ M-li, 
G ero-SiSr I ntfiit5f:J6t I n ©/h^^li ») ftlt, L T , Ge?-^y Hcli 
s G e CO — A £ C ufljltitfttC u 05 /Jo ft Sr Ifi 9 ft ft T PJ B# X y 9 V Is 9 % ft o 

„ * , StI 4 Ollfil^, B i , G eSVT e |- 1^ i f 5 Zfi fi^B © G e 5 0 T 
e 5 o iB i 2 Te 3 b & 1B ± <D » & £ *) h G e & i&M ft IB. & k Z> £. 5 \z * 3il 
© * - # v h fc M -t 5 * y< v * V >-^^!7-Sr#*liUt0fa©»^»ESI4#fc 

o 

[0130] 

(fit, ItMl il^^cDffWIrffofc. t«^*^*5R^6|c*Lf; 0 ft jo , # ffP « 
[0131] 
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[0132] 

*5i^By»4i5l^ IBillO^^SW^B i 3 G e 4 7 T e 5 o «: ffl ^ fc 3fc << 
x ? Tf tt , Bftl^o I n^fiiUJR?%-efc 5 loc u^f lis i«?-%^fc5»^ 
N t^t(DfF««gt@StciLtfeD, o ft t» ^ fp tt ® -e £> o 0 

[0133] 

IE ft m * <D I n*ti*8JRf %T*9IoCu*ti#lff% , Ct8*7 f ^^^ , C 
f li O t o fc , 

[0134] 

IB ft J| tfJ CD I n # * 3fl* 1 Ogf%tfc^IoCu^fi^lgf%tfc^*f^^ 
-e fit , fltf < 4 5fcftx7-i/- h i s ±1 ^ I % * 5 fc 5* «t 5 lc , ^ 5 — u- 

- h tt S 4R * it ft o fc 0 r tf> fc ft fe -fr I? « He x * o 0 
[0135] 

(D I n^tt^ 4g : f%t & 9 IOC u tti^ 5S^%tfe5)fef >f t 
. *5^f>lb^4±5l:, ^ 9 — — h |f flfi a 3g £ ffj % id ft % =n 9 — u — 
h Jfc <D W « a* k t> fc: O i: ft o fc ft . m & W « tt O Tf fe o ft 0 £ fc , SSl^o I n^t 

£ 5 > — i/ — h <DmffiRx$mmnmm&fc& ft 5 ^ ? -~ h it<owm^ t t to 

ft o fc fc ft . »^ff«ttOT^ofc 0 
[0136] 

« , « * X P * as /h $ < ft 5 It ft 31 9 — 1/ — h as if ± L . « 5 M ^ "T <£ 9 K , ^ ^ — u — 
h fi @ fll * S i: ft o fc 0 - co fc: ft , ft^ffpffilix iftofc 0 

[0137] 

IE ft m * ^> I n^tf ^ 1 JIT-yotfe DIoC utti^ 9B^%tfc§jfer>f 

f± . * 5 j&> & & ^ ft J: 5 x ^ 9 - 1- — h l¥ « R Tf 38 « m. flu ^ ^ *5 # 5 m 9 — u — 

h J^b co ffi as i: t K: O 4: ft o ft , 8^ff«t40Tfcofc 0 
[0138] 

fE»S^C0I ntf 1^2g?%tfe9 1oC u^ti^ 9gf%tfe§)tfV^^ t 

> ft # x fli js as /jx $ < ft 5 ft ft m 9 — is — h as m ± l , * 5 ic^t J: ? c ^ 9 — y — 
v tt s m * m t ft o it o c ft it ^ pf m tt x ft o 0 
[01 3 9 ] 

*fc N Efti^f*S#t LTB i 2 Ge 4 7 Te 5 L Jfc B i 4 Ge 4 7 Te 4 9 
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m ^ fc m -a- k. t> m ol © u iz b i 3 g e 4 7 t e s 0 & m ^ fc m # t in « © » tt a* » e> ^ fc 

o 

[0140] 
I* 6 ] 
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[0141] 

* 6 fe, m h ft ft <£ 5 , ^ffflCB i 3 o G e 2 2 T e 4 8 «: ft ^ # 9* 

f^^T-tt, mmm*?) i n^^mft 4 m*%xh v & ^ c u-gmmft 1 m^-%xh 
-t-<x<DWffim3X'gnm^maLLtc 0 *<Dit»\ m&mmte©xh^tc 0 

[0142] 

IE * Jl «P 0> I n^f f ^8lf%tfc!)loC u^^Mft I M % X fo Z ft 7* 4 X ? X 
ti „ S6 i>&|&i>4 i 5 C, ^9 — u — h tf) ffF « 3* o £ ft o fc fc fc , ft^ffiliOffc 
ofc„ * fc , ffiiltO I ntti^ 91^%f JbDIoCu^tifftlBf^ttibS* 
t^V ^ ^ -e ii , *6i»b«&4>4J;5l:, ^ 9 — ^ — h <z> ffF Iffi *s O t ft o fc fc * , itt ^ ffF 

[0143] 

15 » Ji 4* <£> I n^tl^l Ol^%t?fc!)locutti^llf %Tfc5*r^^ 
TM4 , ft IE W S # s $ < ft 5 fc fc ^ J — \y — Y ft ±1 7C L % S6 |:$t± 5 t, ^ 9 — ^ 
- Mi@i*li r tf> fc fc |§ ^ ffF ffi f* x t ft o fc 0 

[0144] 

IS ft S tf <D I nf 1^4f?%T' & !)loC u^f I^S 5ff%tfo53fer>f ^^T?l± 

it (D w m ft t 1, k o t ft o fc fc ft % i6 -a- if * « o -e fc o fc „ * fc , ?2 m m f © i n ^ * * 
^ 5 js ^ % t? fc «j j. o c u ^ * * 5 us -?• % t? fc 5 # t* -< * ^ t? w: , * 6 ftib m h ft ft <£ 
5 ic, 3:7-1^- h<DWffiR&tomumM%ki~&i-fz>=c-9~- u~ h st (d mm ft 1 1 co i 

ft o fc fc * , ^ -^ ffF * f± O Tf fc o fc o 
[0145] 

f4 , fa ^ H * /5 s /h ^ < ft 5 fc ^ 9 — 1^ — h *s ig ^ l % ^6(c^-f-j;5t-. x 7 -v- 

M±@I*aiiofc 0 rcofc*^#ffFfl5{4xi:ftofc 0 

[0146] 

IE * JB tf» © I n-^mmft 1 JR ^ % X fc J.OC u-g-^*^S 9 W-*%X fc 5 * 9» 4 * 9 X 
« , * 6 d» ft «t 5 tc , rt 9 - 1/ - h (O ffF m ft O i ft o fc fc i6 , ffF ft (4 O T* fc 

o fc c 
[0147] 

(4, f9#3EWSas/h$<ft5fc«>3;9 — ^ — h *s if 7c b , «6|:*t±5t, 
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h ft g # * at t * o fc o ^cofcfcj^-a-fFffifix & o fc 0 
[0148] 

i; fc , ffiSIOf fSttli LTB i j 6 Ge 3 7 Te 4 7 &. B i j 9 Ge 2 e Te 5 
s £ ffl ^ fc # {C fc j& « B i 3 o Ge 2 2 Te 4 8 £ ^ fc 4§ -g- £ |13 « <D # 14 a* # 

6> ftfc 
[0149] 

£ b tc , £ C9 #| -C {i N _hfeo|E»g*t^f§rffl V^fc7 l fi7 ^ ^ * ^ fc*3V>-C, iJOjtiMC t* 
5 C u <D — gRSLOStfegBSrAg, S c , Y , V, N b , Mo, M n , F e , P d , S 
, Si, A a^b/f5il^e>Itftl5'>*< i - i©7C*ftft L t t , _h IB 

*5&TJ*6.£|l$l<£>#ttaS#£>ftfCo ^thh<Dy^mcOoibAgRXfA 1 ©'>!i<V^t- 

ft , W !l& tt a* ft Jr 3 fc ^ 5 *S :3I aM# b ft fc „ C u £ S c , Y , V, N b , Mo, M n , 

f e , p d , ssys i h ta z m a> e> x tf ft 5 * < fc fc - m <o ^tm x« «m l fc * \z 

tt, lE«iKJg Ht^r^^ft-t 5 a* , »»tt*s*8kJE:rti±"r -5 fc ^ 5 ft fc 0 

[0150] 

£ fc , ± IE © §E ft Jl W ^4 £ ffl ^ fc ^ 9^ ^ fc & ^ T , asanTcSlMA-efcS I n » — £|S 
^ : U<f4±95SrSn > P b , S e , G a , Z n St^N i» b ife 5 fi> f> 1 tf ft 5 '> * < t fc 

3g=L<t3::£g|52rSn, P b , S e , G a , Zn&t*Na»k&5S£a»kiMf£ft.54>£<fcfc 

- a <o 7c * t? « & l fc » © s& m (4 , * % m 1 -e & w l fc a - 1 31 79 © * 9* -r * * m *j it 

[0151] 

_h 3£ CD l£ JH a> 6 , Bi 2 Ge 47 Te 51 , Bi 4 Ge 47 Te 49 , Bi 3 Ge 47 
Te 5o^ Bi 16 Ge 37 Te 47s Bi 19 Ge 26 Te 56 S.U J Bi 30 Ge 22 
Te 4 8 SrEftlWl^tlJi #fftfOGeO- g|5 I n , S n , P b , S e , G 
a, Z nSt/Nii^45»^bItfii5'>*< ifc-t©£* ( SS ft tg * M A ) fc , Cu 
, A g , S c , Y , V, N b , Mo, M n , F e , P d , S , Si, A 1 R ZF L a fab ft 
5i£a>&««ft5^ft<fcfc — i©jci ( *P ?5 * M C ) t T'liLfcftfttlE&I^f 
/jScLfc^TW^^ (C- l»M»*fV^^) T* (4 , |E»Ji«f«)SSJn7C*MAXOfMC© 
»I^S1*1~1 0J3§r^%fc-r5c\fc(CJ;i9, ±fE®±ffP*^B©gaittas&/ifc£ftfc 
o # (C , SJnSiMAXt/MCWllIfti^ 1 ~ 5 f( ^ % <D # ^ fC }1 & T & ft # ft a* 

# e> ft 5 r fc as # a> o fc . 

[0152] 

t4t)t>, ffiftlfOB i , (Ge+MA + MC) R^T e Ofi^Jt*^, Bi> (G 
e + MA+MC) RUT e O=^jfi^0±fir)WT©#^^J: <0 H*ftfc»^®HtdK^L 

B 2 ' ( B i 2 , (Ge+MA+MC) 4 7 , Te B1 ) 
C 2 ' ( B i 3 , (Ge+MA + MC) 47 , Te 50 ) 
D 2 ' ( B i 4 , (Ge+MA + MC) 47 , Te 49 ) 
D 6 ' ( B i ! 6 , (Ge+MA+MC) 3 7 ,Te 47 ) 
C 8 ' ( B i 3 o , (Ge+MA+MC) 22 , Te 48 ) 
B 7 ' ( B i x 9 , (Ge+MA+MC) 26 , Te 55 ) 

tir%^klz:£V, IB ft 7* — * © ft M +4 * $ it < K o — * co jft LIBUkfcJti-aiB-^ttiS 
^±t5fcltt^< . » K {b tt M fi tz- fff $B IS « ME f* h ti % r t as ^ ^ o fc 0 
[0153] 

ft tt 3fc O o 

[^ii4] 
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[01 541 

*ii4t?li, fagltiifltSTcit Lt Au (gsiPTcSfMB) RXfi C u ( igs #0 tE * 
MC) «: ffl fit N ^J£Fdli:llI«tc:LT, ft f 4 * ? {D - 1 lkm<0 %? 4 x 9 ) 

^ffiL-fc. z. <d w <o * * ? -v & . mmm (t>mf&mwicB i 3 Ge 4 7 t 

e 5 o StJtB i 3 o Ge 2 2 Te 4 8 £ ffl $i#t©GeO- » * A u X V C u tf ■ 

Ifebfcti-WCEiSkJiSr^JEftbfco ft S3 , IB « S © 7g j& # (4 & <o a 5 T? *> -5 . 
[0155] 

^^^Py^^-^yhiLT, Ge 5 0 Te 5 0 % Bi 2 T e 3 S^G e y 

h %®nv, mm* v z v v ^=f?v^fa»Ji & jgj* L7t 0 r © Bi 2 Te 3 ^ - y 

y htliGeO/hjt*>5^liTeO/h^SrS!i9#tt, G e 5 0 T e 5 0 * — y h }C {4 , 
G e 0-SSI:AuTgit5fcfeCAuO/hfrSrte?)#(t, t Lt> G e & — *f *y V \Z. f4 
x G e (75 — 35 £ C u T? g & -f 5 fc fc C u CD /h Jt £r |£ "9 # ft X m H# * ^ V 9 V > ? & ft o 
fc 0 * it % ffi » S 4 CD jfi fife , B i, G eiUiT e tr HjS i t « £^ fi^0O G e 5 0 T 
e 5 0 i; B i 2 Te 3 t 3r 1& & B _k CD ffi. i& £. <0 & G e it iiPJ ft m. t ft 5 ± 5 * 3 IS 
© * - y y h 3) M -T 5 * '< V 9 V is?s<T7 — *#*PaEUT3fa«>ifiJ*©IE»Ji«r#fc 

o 

[0156] 

. * ft » r cd M (4 . ffiiitoAuttiS^Cutliiol/iSl^oif^ 

1 t^iOff«l:lfot 0 ■?rco^*Sr*7S.O ? 8fc^L^: 0 ft is x # fF -ffi 
.^B©B«tt&U«*4>0®, O, xcDf?ffi*pf4|i|;te#dl<tl^«T-fc.5 ! , 
[0157] 
[* 7 ] 
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[0158] 

jf74>f)Bfei>ftJ:5R:, fEggWf^fMtB i 3 G e 4 7 T e 5 0 £ m 3fe x 
* ^ 7? (4 , ffiglf ©A u^fi^4I?%T*fe !) loC u^f f «S 1 

[0159] 

IB » m # CO A u is W * a* 8 % T? fc 9 JL o C u is * * » 1 H % X tb -5 3t ^ -f ^ ^ T? 

ofc 0 * % !5»Ji4 , ©Au-&*-*^9®^ L %t?*)i9J.oCu-gr^r*«SllS^%Tf*)53t 
r-f ^^T-li, * 7 d^fc m h i* ft J: 5 R: » i7-w-l>o|f«#Oi:ftofc*:6, ^ & W 

ffi fi o -e fc o fc o 

[0160] 

fasi^oAu^ti^ i o % -e oioc u * ^ lJS^yo-efes^-^-c^^ 

-e (4 , W m * ^ /h $ < ft -5 7t * ^ ? — — h 7)5 if ^ l , m 7 ic ?jk ~f X 5 \£ , ^ ^ — u 
- h {4 i * * ii t ft o „ r. (D it » |ft ^ f? « (4 x kte^it. 
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[0161] 

IE «: if f CO A u -g- W * ^ 4 fC ^- % T- t> o C u ^ fi # 5JS-?% _ efc5^T f i' * -? 

h it co w m & k h k o k ft o ft , g^fFtfttOt-fcofc. * , ta fit m f co a u -gr * 

4 5 C 17 - ^ — h- <D ffp ft R 't* JD 5« f* m HU ^ *5 ft 5 3i ^ — u — h J£ co fF ffi #s £ I) CO 
£ ft o fc ft , »^ff«tiOtfcofc. 
[0162] 

h (4 a flt * it k ft o . rco/dfe^^ffF-fffittx <t ft o fc „ 

[0163] 

BtltOAutf i«5 lg?-%tfc0 1oCut#i^9JSf%T'fe5)£f ^^7f 

h Jt CO If ffi as £ tCOiftofcfcft, tt^ffttliOTJbot. 
[0164] 

te»i t A u ^ 1 1^ 2 Jg^ % T* fe t) to C u ^ f t ^ 9 JEf % T" $) 5 )t f ^ ^ t 
t4 , ft ^ ^ ft ^ ,Js ^ < ftSfc&m^— u — h #5 7v L , * 7 C^f J; 5 X7 - 
h [4 g * * it t ft o „ r. co ft ft ft W m (4 x k ft ofc„ 

[0165] 

* » Eftl»Jg)*ft#HtB i 2 Ge 4 7 Te s , & IF B i 4 Ge 4 7 Te 4 g Sr 
fflV>*i»-frK:t>»ia#«-K:B i 3 Ge 4 7 Te 5 0 *rfflV>fc|i-fri|HI«l©#tt*J#feHfc 

o 

[0166] 
[* 8 ] 
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[0167] 

* 8 e> m h a» ft 4 5 > te « S CO ^ ^ « # (C B i 3 0 G e 2 2 T e 4 8 ^ ffi it 7t 7 s " 

* ^ T (4 , EfeStOAuttiilUIf %i?fc!)loCu^ti)5SlI^%tfe5i 

[0168] 

teftJi^coAu^wS/i 5 8 is ^ % -e aoc u * * a* 1 h z> utT 1 << * ? t* 

14 , *8^&ib^/ii5C > 3i 9 — u — h © ff as O £ ft o ft , »-g-ffffiH:OTf*> 
ofc. * > IB»S^C0Au^^4aS9J!^^%77fci9J.oCu^-^-*^lig^-%-T:'fcS7 l if; 
5* f * ^ T* f4 % « 8 9J 6 ft 4 o C i7-l'- FOJFf #Oi4ofcfcft, Ift ^ W 
tfiOT?fccfc 0 
[0169] 
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T? {4 , {f ^ ff| m & 'b £ < & -5 * a: v — — h & if ^ L , * 8 [C ^ f 4 0 \C , 17-I/ 
[01 70] 

4 5 ai^ — ^— h co W ffi S t/^jp W; ^ fu ^ *s ^ 5 ^ ^ — v>— h i£<DWffi & b S- O 

t & o fc fe % ^^fffltOT'fcofc. 
[0171] 

(4 , ft # K SI ^ /h $ < * 5 fc £> 31 7 — u — h tfs £ L , * 8 id 7^ 4 5 , ^7-1^ — 

h fit g * iit b ft o fc „ r © fe |ft -g- ffP ffi (4 X £ & o „ 

[0172] 

ISiI + ©Au^#iis ilt%t' & <9 j.oc u :*r * # 9gf%ffc^*f^ * * t 

[0173] 

EiitOAu^f lis 2 JH ^ % t? "9 IOC 9 h % ft?* j X ? T° 

(4 , m#^W^^/h$<^5fc*^v — — h i* id * b , S8lOTtJ; 5 1-, j:^ — ^ — 
K4II*lt4oft 0 r © fc » ^ W « (4 x t teo1t 0 
[0174] 

* tz. , Si|Wi^S#HTB i 1 6 Ge 3 7 Te 4 7 B i j 9 Ge 2 6 Te s 

5 l:ffl^fcf^l^fSlf#l;B i 3 o G e 2 2 T e 4 8 Sr ffl ^ fc # # i m « O # tt tfi ft 

[0175] 

* <b iZ „ roM-?(4, _h IB <D ffi ft € *J Pt £ m # ? 4 * 9 \Z $8 ^ T „ iJp^iMCt* 
fcSCu©- V < & A g ^ Sc. Y , V, Nb, Mo, M n , F e , P d , S 
, Si, A 1 RtfL a ^5,^5i|i5^Ilitl5'>/j:< i t ~1 © % i f f i L T t , _h IE 

6 7 rt* 8 t mm<Dft&&& t>tnt„ & it . mm^m c u © — » t l < (4 ^ * r tt &> © 

5c*T?«UlL*:#-a-©S6*tt, Hft« 3 ©C - lai^Jro^^^^^tfRWLfcSbSilSJ^ 
[01 76] 

f L < [j:^S^C r , P t . T a . W, T i , Z r , R u , Co. R h , N i , R e , O 
s R I r ^b7i5»^f)Itftl5/>ft< t fc-S^Tciti^Ltfc, _h fE * 7 & 8 

<t m «t <£> # tt as # 6> n o ia^iAu^)- t l< n ^ as £ r e> <o tc * s ft b fc # 

[0177] 

± it CO » * *^ & , Bi 2 Ge 47 Te 5lN Bi 4 Ge 47 Te 49 , Bi 3 Ge 47 
Te 50> Bi 16 Ge 37 Te 47 , Bi X9 Ge 26 Te 55 ST>*Bi 30 Ge 22 
Te 4 8 £ 15 m J| <£> ^ ■» tt t L , 4f fl"f(Z)G e CD-^^Au, Cr. Pt, Ta, W 
. T i . Zr N Ru, Co, Rh, Ni, Re. O sXVl r 6 ft 5 6 itfft 5 /> 

4< it-l^)7cS (^^0 7C*MB) i: , Cu. Ag. Sc. Y, V, Nb. Mo, Mn 
. Fe, Pd, S. Si, A lStfLa^&JiSSi^llfiiS^/jK it- « ^ 5n ^ ( 
S§ 7U * M C ) t T» S ft L *?T *4 T 15 ft Ji §r » ^Sc L : 3t 9* -f ^ ^ (D-lJR^JtDJtx^^ 
^ ) tli, Bftit^SiflS^MB&VMC^IiJR^ftiSr l l OJSf %it5r 
J: r>„ ±B©^ff««l©B«I#i*Stifc 0 #tc, iJDTESMBSVMCoSJg^l 
S «5 l - 5 JR ^ % co # ^ K m * T A B ft # tt * # 5 r. bftftfa^fco 
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[0178] 

iT ft fc> % , IS « Jf f CD B i , (G e+MB+MC) S^T e Ollfiicttf Bi, ( G 

e+MB+MC) XVT e(0 = fta«B±0«TO#^t i 51itLfca««iCRSL 
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JLo, fegi"tJ0SiD7EiMBftO!MC©|lttI?r 1 ~ 1 01^%, #|;i~5g^% 
it5: Mci <0 , IB ^ — ^ co fa §t -ft ^ ift < J. o •?* — *©HiKU*5»fc#i-5»^ttjflS 

[&)_hi-5 art* -x?ft < , KttfctticftfefciirttiBftjKflcasa e, n 5 n t tt. 

[0179] 

[ * Jfe 0!l 5 ] 
[0180] 

M M M 5 T? it > IHftScO^fig-a^tCB i 3 Ge 4 7 Te 5 0 S. B i 3 0 Ge 2 2 Te 

4 8 * JE % #S#C*3it5B i , G eSUfT e©f SWiffi*Jt?r-^CLfc**, I 
n (g*7c*MA) Sr^iPLTE^I*^*Lfc£t^(4, iftMl b. ft & \mt y* 4 * # ( 
A - 2 * ?fl co ft 9* -f x ^ ) ^^SLfc. ft *J , IE»Ji0^fife*jSfeH:JJc©at>-^ife*„ 

[01811 

l^^ffliL, IWflP^^y^y^^SrfrVNeakJiSrjeritLfc. co UK , 15 « JI ^ co B i , G 
e&TJ ? Tetf>*B*tlHjftiia/£tt:£B i 3 Ge 4 7 Te 5 0 RXJB i 3 0 Ge 2 2 Te 4 8 T? 
— /t L fc J; 3; I n £ JO 1" 5 £> , I n(D/h^*G e 6 0 Te 5 0 , B i 2 Te 3 .&. 
V G e * - # y h K Ifi t) ft «■ , ^ y y^lrff ofc. £ co BR , ^-^-7 MUA!)ttit 

5 I n/hjtcDigifcSrpK-f-SrirtcJ; V) % I n^*fi£-SlSLfCo 
[0 18 2 ] 

i t wimnwm^n ^ fz 0 ^<Dm^^m9Rx^i o c: ^ l fc „ ft *5 , # i¥ -a *i @ <o g tut 

[0183] 
[3R 9 ] 
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[0184] 

» 9 i>> bW 6> ft <fc 5 , <Om^.WU \Z B i 3 Ge 4 7 Te 5 o Sr ffl V fc. ft 7 s -Y 

, in^W;^Sfr«co3i7-i--hi:b(4S^7(5ai:ftofc 0 rco/cft, m & W m it x t ft o 
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* ? % yt&mittM-vM& bfc t - 5, %*f j 7* 9 <n> — &\zmitiz. £ zmmm <Dm&fcm%& 

•X* ft It o 

[0185] 

& £ 5 (c , t^T©ff«9@ T'Sff ^I*Lfc©fH-a-S4ii@-efeofc 0 * s IE ft 
it® I ntf iii 5 1 Off %©)tr>f ^^fli, *9«>f)Bfe)j»4J: 5C, ^ ^ — w — 

h © w m # o t o fc fc «> s ^^ifiiioiifeofc. 

[0186] 

IS ft m f <D I nttiisi 1 m -? % T? fo 5 ft 9* -f * * tf f4 , AT ■§■ 3E W « *s /h * < * 5 

* x 7 - u- — h 2* if L , * 9 t£ ^ J; 5 , ^y — w — Mi I 1*S t * o fc c rrofc 
ft |ft -a- W 4 W: x t & o „ 
[0 18 7 ] 

* It , ESlCf^f LTB i 2 Ge 4 7 Te 5 , SlfB i 4 Ge 4 7 Te 4 g *• 

ffiVfcS-e-ICfcJgfifc-Srfl-KB i 3 Ge 4 7 Te 5 0 Srffl^7t#^i:l^«»#tt^#^tlfc 



[0188] 
[* 1 0 ] 
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[0189] 

SI 0*?,|y>*±5l;, IE ft g CO 7g j5fe •» ft"}- B i 3 o Ge 2 2 Te 4 8 & ffi V ft 
o fc 0 * ft „ IS ft Jf co I n "a * * ^ 0 JR % X* & 5 ft x ^ * ^ T? (4 , An 5$ U ft & <D ft f 

m t* * fc „ 

[0190] 

ffitll 3 © I n f ^ 1 H ? % X 5 J| ^ % T* 5 )t r ^ ^ Tii , * 1 0 frb m fe 

a» * <£ 5 > -f t co ffp ffi m e t* s w. ii l t ^ § /t ft -a vf ffi a © t* h o 0 

[0191] 

IS ft g CO I nttiiJ 5 1 OJS^XT'^Sjtr^^^Tfi^ * 1 0 a» fc> K ft «t 5 

. 17-1/- h t>'in ^ » ^ tu ^ i- *5 ft 5 ^ 7 — — h it <d w ffi & t h o t ft o fc ft 
. Ift -a- if A O T* & o it o 

[0192] 

* ffifiit® i n^ttiu li^roffcs^f-fx^tft, * 1 0 h m h a* ft 
«£ 5 , ad jS w k w ^ *5 tt -5 =t 7 — 1/ — h it (D m fa f4 o t ta o it # , ft ^- ^ m s ^ ,^ $ 

<<C5fcft3i9-U'-hasit^:L. ^7-^-htt@^*jlt/£ofc 0 ^cofeft, IE ft m 
foi ntti«ii 1 JJK % t? fe 5 ft f 4 * 9 x (4 % ^•a-ffFlilix i /i5 0 
[0193] 

* tz. , fSftSCO^^-Sr^t-B i j 6 Ge 3 7 Te 4 7 &tJ«B i j 9 Ge 2 6 Te 5 5 * 
fflV^Jlf-f^^tfe^tt, IS ft S CO ^ ^ # U it B i 3 o G e 2 2 T e 4 8 ffl fc ft 
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[0194] 

£ h k . r <d m -c it s ± te (D ta ^ s «■ m- % m fc ? -< ^ ? k ts -c , as an te * m a t? 

&3In«D — gJS^l^fi^gB&Sn, P b , Se, G a , Z n S OtN ^ b * 5 b I if 

I n £: ft m L tz m & fit m m /< V — £ /Jn $ < -f 5 - t *s t? # 5 i ^ 5 M A # ^ ft f- o i 
n £P bJtfS e CD # ft < £ t-*©S|tf ftLfci^ttt, $ ft Bf flfl ft iit S T 

K: fit , I*/^XiSg/>L > «£ 5 » M tt # Ifi) ± -T 5 t 5 * # # <b ti fc „ 
[0195] 

_h J* <D & , Bi 2 Ge 47 Te 51> Bi 4 Ge 47 Te 49 , Bi 3 Ge 47 

Te 50x Bi 16 Ge 3 7 Te 47N Bi 19 Ge 26 Te 55 .K.t5Bi3 0 Ge 22 
T e 4 8 £ IB ft lOWfMH, #f#t©B i, GeXUtTeOfttW^H^JtS-- 
^ (' L * t > In, Sn, Pb, Se N G a , Z n R N b tit Z> m b M It tl Z> <P ft 
< i: t-i©%* ( #D 7G JS M A ) Sr^J0Lfc«-»-e|E«JiS-^^Lfc^:7 :; >^^ ( A - 
2»?!l03t7*-f^^) T? fit , iaft*4 , ©jfei07C*MAW*8!jlR^»:*Sri~ioJB J 3 !L %i:-f 

* *s i ~ 5 m -?- % <o m & ic m & t a # « «r « «* # & *x s r t # # a> 0 & „ 

[0196] 

•fftt>*>. 13 ft S 4> CD B i , G eXlJtTe OftJsffla^ftjjUtfSr, Bi, GeXtfTe 
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-&o, fa ft S t£ CD B i , G e RZfT e CD tl *f #J ffi. & it m% — ^tftofcS I a ft g t£ 

l:i»S*MA^i~i oif %, #ci~5l^%otfitIJDt5r it i 9, IE 
ft x - * cd ft $H 4£ tf* jss < tof - # <D mm V mm zm!K&& fa ±i~ Z tctf X'te < , 

[ H Jffi M 6 ] 
[0197] 

itM6fli, EftJiOJ^fife.-Sti-trB i 3 Ge 4 7 Te 5 0 SVB i 3 0 Ge 2 2 Te 
4 s SrfflV^ ^lilftMl^lt^B i , Ge»t)fTeOffi»ft4ill^ifcS:-!tl:Lfc4* 
, Wll%*tLTIn©ft^i3i;Au (^JPtc*MB) ^r^JOLTfaftSSrff^^cLfcW^ 

[0198] 

« & y« * f © ® , o, X60ffii*2p(±mi#iii t^tf$)5„ 

[0199] 
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[ 0 2 0 0 ] 

* 1 1 3ft» 6> W fc J&» Jfc J: 5 IE , f « g O tB? ESc S # £ B i 3 G e 4 7 T e 5 o S: ffi V% 3fe 

l , mm&mm&<D^9 — h & & g & & m t % tc e m-s-wmttx t 

[ 0 2 0 1 ] 

* j: 5t« -r ^ t © w m m a -e g * « & a l fc © -t? m -a- if « a © -e *> o fc „ 

[ 0 2 0 2 ] 

StatflAu^ti^l 0 JS % © Jfc ;* ^ t» f± > * 1 l & 93 J: 5 m , ^ 

9 — u — h co fff ffi & O £ ft o fc , l^fflttOUot, 
[ 0 2 0 3 ] 

lEftl tOA u^fl^ i i ^ % -e fe 5 3fe ^ ^ ^ j; -e {4 x f9 -fr » £ # /h £ < 3 Tfc 

fcft»^fff I1X i o fc 0 
[ 0 2 0 4 ] 

* fc, SSiOMf« £ LT B i 2 G e 4 7 Te 5 , JtfB i 4 Ge 4 7 Te 4 9 £ 
SV^fcl^tiM^ttttB i 3 Ge 4 7 Te 5 0 £ » ^ i P # (D # 14 tfS # £> ti, fc 
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[ 0 2 0 5 ] 
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[ 0 2 0 7 ] 

IB»»f©Au-&*'*iSllS ; f-%&t/5JlSl^%T?*>53fc7*-f^^-Ctt, * 1 2 fabmh 
fa £ 5 s f T O ffF H& ^ g T- S fl| fit tc ig L T fc ft ffp fffi (4 © T? fo o fz «, 
[ 0 2 0 8 ] 

lEtl^OAutti^ 1 0I?%tfc53Ef -f ^^tti, * 1 2 £> m b fa f£ <fc 5 lc 
[ 0 2 0 9 ] 

tasitoAu^tt^ i i % s % =? 4 x ^ -e it , ft # ^ * a* /h $ < ft s 
at>;n9 — U — hasif;*:L, *1 2|;*t±5t, xy-u-- M4l^*ai*ofc 0 r co 
fc & , EftltOAu^tliSl 1 JS ^ % t? fe 5 * 9* -f * * T? 14 , . ft # W « (4 x t t£ 5 „ 
[0210] 

* , 0t B i j 6 G e 3 7 Te 4 7 RUB i x 9 Ge 2 6 Te 5 5 Sr 

ffl^fcStef^^^teJS^-Cfe, lEftS©7M-»#l-B i 3 0 Ge 2 2 Te 4 8 «: J3 V> }fc 
^V*^<tl^«c0#f4as»ib;ftfc o 
[0211] 

&5Au©-g]itL< tt^ailrC r , P t , T a , W , T i , Z r , Ru, Co, R h , 
N i „ Re, O s SD 5 I r ^5,^5H^feIlftl5'>/£ < i: t - i © % * t'tti L t t , 
ilB* 1 2 t^fiDttt^ibtlfc. wtV^©7C*©5*.s Co, R h , N i & 

0Re*f,!iC5Si>P>IiiJl5'>i< il)-I©7C*T'Au^fiLfci^, IE ft ifi S (4 

«T*ftt5is. iHRttasrtiJh^a t v 5«f*a*#feixfc. a u & c r , t & Rxfiwfab 
% z> m fa h m fi ti § *> * < 1 1 — m <d jt m -e g m l fc » -g- « , c o , r h , n i r t>* r 

e St A fc * # i 5 t » m '14 as - « A _h f 5 « (4 t? * < , . * * 44 t> A _h L , § h , p* • 
7^*5 t ©SJStt^S L < & (? W 14 a* £ b tlfil±t5 t 5 8*^#bixf;o * , 
AuSrP t , T i \ Z r SIFR u^?,^5i^feItf^5/>/£< i: -1©S * ttl L 
tc Wr & (C (4 , C r , TaStFW^ffl^fcf^i^ SittR tflt tt ^ $ t ^ 1 1 5 ^ 

[0212] 

-h x!i CO *g * ^ ?j , Bi 2 Ge 47 Te sl> Bi 4 Ge 47 Te 49 , Bi 3 Ge 47 
T e 5 0 , Bi 16 Ge 37 Te 47> Bi 19 Ge 26 Te 55 X.t) ? Bi 30 Ge 22 
Te 4 8 IrlBglOf fiKtftt L, # « # «f» CO B i , G eXVT e Offi Jt»/£ii^Jt S: - 
S L fc £ 3: , A u , C r , P t , T a , W , T i , Z r , R u , Co, R h , N i , R 
e, O s RX* I r fa b f£ 5 fa h m litl Z '> ft < t — «0Otc^ (^*Ptc*MB) $r^Jp 
L fc «• *4 tf 15 ft S 3r ^ jsft L fc ^6 >f ^ ^ ( B - 2 & M co )t ^ * * ) T' , IB » S f co m 
JPtc*MB rotS^-tf Sr 1 ~ 1 0 t -f ?> ^ b £ V , ifBco^ffFfK^IScog^fit 

*s jS ^ $ *t fc 0 m , ^ te * m b co it m * a* i ~ 5 js ^ % co » -a- \z. m t a m * # 
a* # 6> n 5 r t as ^ ^ o it „ 

[0213] 

f >fc t> % , teftS^WBi, GeSt/TeCffi^ftjSiilrictfc^l:, Bi, G e S. T e 

©H^ia^mtcoj^Tco^^^j; 19 H^^fcmfiiciEia^is^b, 
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J. O , ISftS'f'COBi, G e e ©ft^tt*|I^Jt*|--£|C«ofct IBii^ 

iCfst)P^c*MB^l~10JS^-% s #C 1 ~ 5 %©-tflt'Sat5 ; i t i 9, ta 

ft T 2- - ^ co ft m 1* as « < iLor" — ^co^igui5ft}r^-r-5»^f4asiRi±-r-5fcft-e*< , 
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[ m m n 7 ] 

[0214] 

m M to 7 t? f£ , teglCIJotSTcit LT I n (iJDTciMA) ^VC u (^JPtc* 
MC) Sr^VfeeA^Hi, ^2fe$|5£|lf]«tLT, ft?**;** (C-2^^IJ©^t ? ^X^) 
«rf£*( Lfc. 1" r©«9©36f-f ^^T?tt, lESIOf *S#[CB i 3 Ge 4 7 T 

e 5 0 -S.t^Bi 3 o Ge 2 2 Te 4 8 £ /B V , #f#|:fclt5B i, GeSlKTeCtlf 
fit * ft j£ it - ■& \Z L 7c * * , I n R V C u 3r m M b # T? IB & S £ 7£ A L fc. . *5 s 

[0215] 

^^^Jy/^-^y^HT, Bi 2 Te 3 % Ge 5 0 Te 5 0 RXf G e 9 - # y 

h^ffl^L, mm * ;< ^ ? y y %ff\,^mmm vfc 0 ^ © rk Eti^oB i , g 

eSt^TeOffi^-W^M^Jrb^B i 3 Ge 4 7 Te 5 0 & B i 3 0 Ge 2 2 Te 4 8 T? 
— ^ L & * I nStfCu^ilBtSfcfel;, I n CD /Jn >f & B i 2 Te 3 , Ge 5 0 T 
efoStfOe^-yyUlliDftlt, S & |:C u C/MtfcB i j T e j , G e 5 0 T e 
5 o G e * - Jf y V \C flfi <J # J* T ;* '< y 9 V V ^ &• fir o „ ;©B, * - y h \ZL & 

<0 # it 5 I n5t;Cu©/>^©fii:lril«t5r tti 5, I n&0«Cu©^^'*S:ptt 

[0216] 

* , r CO to tf (4 , Bftit© I n^tlXVCu^f i©S45t*©3tf -f^i'Sr 
fSL> H ife #!l lirl^licDWffiSr^o fc c *©»***l 3XtJtl 4fc*Lfc. * » , # 

[0217] 
[3» 1 3 ] 
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[0218] 

* 1 3^f>Sy>%±5l^ IB«JiCOJg^*Wfc:B-i 3 G e 4 7 T e 5 0 Sr JB V^ fc % 7 s 

4 * ? "C fit , Eftlf© I n^f 1^4 1?%^* 5IoC utti* J ll : f%t?ib5» 

^ . "t"-<T^ffP y Kig@ "C BilKSLTjo 9 N * CD fc * Ml ^ m It ® -C fc o 0 
[0219] 

IB tit m f <£> I n ^tii5 8 JSf % t 9 lo C u 1^ 1 fc-5 )Et >f ^ ^ *^ 

tt , *1 3i>6)H&^JicJ; 5 xy - h ©Sf i iofcfcft, & & W tiE t± O Tf 

i ¥ ffi Ht o -e & o 0 

[ 0 2 2 0 ] 

ft # k I® X ^ /h $ < -ft 5 fc * ^ — — h # ^ ^ u , ii 3ic*t±5c> ^ 9 - 
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u— v tx g m m m t ft o it o ^©fcfcii-^iFiBx i ft o ^ 0 

[ 0 2 2 1 ] 

IE il: g 4> CD I nttli s 4S?%T*fc!)IoCutf ii s 5I : f%ffc5)tf^^t' 
tt % * 1 3 6> ib 3> ft 4 5 , m 9 — u- — h©ff«XtFJP3fiKikl9*jc:*j»t53i9— V' 

— h it <r> ffp flfi ifi t i> K O t ft o & . -g- ffi f± O t? *> o 0 S , ESltfDi 

ft 4 5 , h cDfF'ffiS.'a?iD3li*SIM^(-*3(tS^5 — u — b it <£> fF -fffi as £ ^ 

m O t ft o fc fc * % ^^fflttOffeofc. 
[ 0 2 2 2 ] 

f4 , ft ^ SI ^ tf* /h £ < ft 3 fc ft ni 9 — 1/ — h ^ ±i ^: L , « 1 3 fc * f 4 5 , ^ 7 — \s 
[ 0 2 2 3 ] 

IE « g CD I ntti^ Uf %t* fcOloC u^f i^9lf %f*5)£f>^^t' 

(4, « i 3 a» e> m h a»ft j: 5 , =. 9 — ix— h <DmffiRxfDnmvimwi& ic$s n & ^ 9 — ^ 

— b it cd W « ^ t O t ft o fc * , ft^jfittOtfjbofc. 
[ 0 2 2 4 ] 

(4 , ft -f- fg SI S. & 'h £ < ft 5 fc & 31 7 — u- — h ifi if * L , * l 3 |C/Tti 5 i-> m 9 — u 

— h (4 g & * £ t ft o fc . -©fcftft^Wtfltx £ ft o „ 
[ 0 2 2 5 ] 

£ , E»I©JB«Stti LTB i 2 Ge 4 7 Te 5 1 X V B i 4 Ge 4 7 Te 4 9 & 

js^fcit'&n: i 3 g e 4 7 t e 5 0 &m^t§^ti^iti©^i4 a* 
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[ 0 2 2 6 ] 
[ * 1 4 ] 
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[ 0 2 2 7 ] 

*1 4 4>?>Sfc^i±5 t, ESI©f ^SMCB i 3 o Ge 2 2 Te 4 8 £ ffl Wc ft 
¥ -f * 9 -C f4 , fBftlf O I n -gr # S a* 4 JR tF % t? 19 J. o C u ^ * * as 1 m =f- % -c fc -s 

[ 0 2 2 8 ] 

f4 , *1 4i^Sy^i5t, 3i 9 — I- — h CD W ffi # O t ft o , ^. W « f4 O Tf 

fo -o tz. „ * fc, EftffO I n^ti^9JSf %t*9 1oCu^*iiSlff %^ffc5 

ft x ^ 9 -e t4 , * i 4 a» e> w e> fa ft «t 5 * ^ ? ^ ~ h <Dwm& o t ?£ o tztmb , m- 
& w m J4 o t? s> o fc o 
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[ 0 2 2 9 ] 

IE ift g tf> I n^fi^l O fo <0 J.OC u fa lI^%ffe5)Kf ^ 

T? , ft ^ W J£ * s /h S < & 5 ft 3i 7 — — h fa ±f ^ l, , * 1 4 i'^f j; 5 tc, ^ 7 — 

[ 0 2 3 0 ] 

S^ItO I nf f «S4I^%tfc!)loCu^f I^5gf %ffe5)fer>f x^tli 

b kt<VWffifa b t O t ^ -5 fc fc ft , »^fF«liO-Cfcofc 0 * , SSit© I ntf 
5 jg^ %t-fc ? toe u tti^ 5 if-%-efe5*T -r ^ ^ * 1 4 e> §g h fa 

t£ <fc 0 ic , rc ^ — w — h©i¥-ffi5.t>'jpja^;^ff)^(e:*5{t?,m7 — 1^ — h it rofF-ffi^ i: t> (c 
o t o fc ft , j& fp m i± o -e fe o „ 

[ 0 2 3 1 ] 

IE Si S 4 1 <£> I n^^Mfa 6 W^%T'fr V C u^^Mfa 5 m?%T«fo ZftT' J X ? X* 

f± , ft ^ P S ^ /h $ < ^ 5 ft 31 7 — t/ — b ^m±L., t 1 4 t^f i 5 7 — u 

- M4IS*3i:4ofc 0 r <D tc ft it W ffi & x £ ft o 0 
[ 0 2 3 2 ] 

EftlfC I n # W * # 1 M ^ % T? <9 5. o C u^*fi^9JS^-%-Cfea^7 s -Y * ^ T? 

(4 , Si 4a>{)W6»a>4J: 5 K, i^-l'-UDfffiSOiftoftfe*, If, ^ ffp ffi » O T? 

[ 0 2 3 3 ] 

IE « g f> © I n^#J|*S2JS^%^fct)J.oCu-g-*-*aS9IS^%T?*)5*7*-f^^-T? 
tt , ft f f Ig^/^^ < ^5fcfex7- 1/ — h tfS i# L , il 4l:$ti5t 1 xy - u- 

- M4Sl*It/£ofc 0 r <D it ft & W ffi (4 x 
[ 0 2 3 4 ] 

l£ fc , fE»ii©^s!c-&#i:L-CB i _ , 6 Ge 3 7 Te 4 7 RUB i x 9 Ge 2 6 Te 5 
5 /B 1t m K: t> 1» fife « # Id B i 3 0 G e 2 2 Te 4 8 SrffiVNfc*^i|^l^©#tt^# 

[ 0 2 3 5 ] 

fc5CuO - gR^LOi^StfSrAg, S c , Y , V, N b , Mo, M n , F e , P d , S 
, Si, AlSVLa^^Sl^bltftlS^/^H-IOSlfiiLTt, -hlE 

* 1 3X01 4 fcH*©4$-ttJ&S#fcih,fc 0 r.^^C7n*0D5 A g RXIA 1 <D'J>t£< t fc 

-#©SfTC u SrtHLfci^ti, fa ^ ,M ± # 3 fc ft , ^n^^l/-X^{g« 

£ , a^mtt^l^lJi-f-S i V 5 3Bf*^»C>iX*:o C u £ S c , Y , V , N b , Mo, Mn 
, F e , P d , SftffS i ^?>ft5i^bItfiT,5'>ife< i Lfc»^ 

[ 0 2 3 6 ] 

S tc , ± IE © IE « g W W £ ^^fc ft ;* *5 ^ T , *JP 5c*M A Tf fc 5 I n O — ffi 

^L<fi:i-$$£rSn, P b , S e , G a , Z n St^N i> * 5 ?>1 ^5 < t t 

-i©7C^tf iLTt, ±12* 1 3Stfl 4 t IliWttt^f^^fc,, mtoytm I n <D 

- gf5^L<tt±a3trSn, P b , S e , G a , Z n I N ^ ?> 4 5 If ^ f, 1 tfti 5 /> ^ < 
£ t-fll©75*t?«mLfc#-^coai*:(4, * 1 W 5 ? 0i 13 L fc A - 2 ^ ?IJ © * fV ^ ^ (C 

[ 0 2 3 7 ] 

±»©fi*^fe, Bi 2 Ge 47 Te 51 , Bi 4 Ge 47 Te 49 , Bi 3 Ge 47 
T e 5 0 , Bi 16 Ge 37 Te 47 , Bi 19 Ge 26 Te 55 S.t>'Bi 30 Ge 22 
Te 4 8 SrlE»Sroj^^S#i:L, #tUt©B i , G e iff T e ©H^ftfil^Jtlr- 
SfCLfc**, In, Sn, Pb, Se, Ga, Z n R X* N fa b f£ 5 || fa 3 fi tt 5 4? ft 
< a©7C* (^i0 7C*MA) i;, Cu, Ag, S c „ . Y , V, Nb, Mo, Mn, 

Fe, Pd, S, Si, AlStJ!La^f>i5i^f,Ifitl5'>4< n-IOSI (M 



(37) 



JP 2005-205762 A 2005. 8. 4 



c ) t % m m l. tz u m x i a » m % m & l tz % ? * * ? ( c - 2 » m <d ^ x -r * ) t- « , 
jg % <d m -a- m @ £> t a &p * m -tt a* # 5 r i: # # ^ 0 fc „ 

[ 0 2 3 8 ] 

"f" & )b , ESltOB i > G e StfT e © ti ^ft^Jt * S: , Bi, G e t>* T e 

B2 (Bi 2 , Ge 47) Te 51 ) 



C2 (Bi 3 , Ge 47 , Te 50 ) 
D2 (Bi 4 , Ge 47> Te 49 ) 
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Sill'fO.B i , GeSt^TeCOffiJlfKl^ill^Jt^Sr - 56 i& o fc 3= * , f 2 it S =P 
oiJP5E*MASi;MCoStti#i~i # i ~5Hf %ti 5i 5 i- 

tin it m m a r z£m c % mm -r z> ^ t £ v ^ mmf— ? <Dmm&.&n < R^f — ? <Dmm 
l ie « -r 5 » ^ * # ft _t ^- § ^ v x & < , » ^ ^ ft ® felt « ie m m w & # h n 5 

[ 0 2 3 9 ] 

I»*Tl*Lfctr5, «1 SSOtUi>6B6i>4J;5K, IHb J; 5 fE it S © ^ 
IS * tt & o fc „ 

[ H ife 09 s ] 

[ 0 2 4 0 ] 

mmm 8 xn, ta » m \c mm -r § te * t l x a u ( is ;&q ?e st m b ) si/cu (^jdte* 

MC) & /H ^ fc: * tt , ^JS#ij5^|^lil(CLT, t^V ^ ^ ( D - 2 5^iJ » }fe t 2 " -f ^ ) 
Irf^ltfc. -T & , r©«©*f -f ^^Tii, lEftlojg^ta-tB i 3 Ge 4 7 t 

e 5 o tLtzfeB i 3 0 Ge 2 2 Te 4 8 £: ffl # # # lc *3 li 5 B i, GeSt^Te^tB 
W ft ffl. sic it & - 5t fC L tz £ * , Au&VC uSrSmLfctt^tEttlftf^Lfc. 4 *5 
, fE«S©^fife^?ife(±^wai9-efc5o 
[ 0 2 4 1 ] 

X y ? y y ^ ^ - ^ y h t L T > B i 2 Te 3 , Ge 5 0 Te s 0 jyGe^-y? 
hSrfflEL, m**^5>*yv^£*TV>fEfifcS£7£5fcLfc 0 EiltCB i , G 

eStfTe©titft/iil^ftl:B i 3 Ge 4 7 Te 5 0 ^t>'B i 3 0 Ge 2 2 Te 4 8 X* 
- £ (C L 4 i I nXVC u 4:jSJPt5fcftC, Au©/h)t^B i 2 Te 3 , Ge 6 0 T 
e 5 o XtfGe^-y? h iC Ifi 9 # (t , ^ C u © /Jn Jt t * fc B i 2 T e 3 , G e 5 0 

Te 6 o Sti'Gei'-^y M:K5#ttt^/<5'^ yy^*frofc. r 7 -y y l- 
CIS9#lt5AuXt)tC uC/h^OjB»*llt5r tK± 9, A uStfC uC^ti* 

[ 0 2 4 2 ] 

#ML, ^Kf!ll<!;P«©ffF«%tT-ofc 0 tot*** 1 5Rtf 1 6 # 
[ 0 2 4 3 ] 
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[0 2 4 4 ] 

jfe i Bi>few&i»4i5e, ta m m ^ j& * u k b i 3 g e 4 7 t e 5 o & m ^ fc 3t f 

J * ? TJB, fE»«fOAu^^TJ|iS41S ; f-%T?*>t>J.oC u W * # 1 JiR f % &> 5 » 
[ 0 2 4 5 ] 

it, mi 5 m h fa ft «fc 5 Id , xy-W-hWtfi^Oi^ofcfcfe^ i^ffUliOt* 

* -5* i- * * "C (4 s * i 5 $* fe m 6> * <fc 5 , xy-i/ - hrofffl^ot^ofcfcft, 

[ 0 2 4 6 ] 

Slit©Auttii!l 0g^%ffc5 1oCuttt2) ! lI?%ffc5*T^^ 
T fit * ft # $ H * # /h § < ft 5 fc * 3i 9 - w — h ifi m ± L , S l 5 ic*t i 5 =n 9 — 
W - M4 11*li^ofc 0 r <D fc * *® ^ ff m it X i ft o „ 
[ 0 2 4 7 ] 

f4 , « l 5i>e>SM»5;i5t, m 7 — l- — b»ffF«S.l^*p jS^^hu^ 43 ft 5 m ^ — 

- nfcofffi^tfecoiftofcfcft, n&wmtto-vibvit. t. it , mmm * <o a u 

* ± 5 1 , x7-i^- h (DwmRTfMmnmmWi^is v & ^ 9 - h it <d w m a* 1 & 

O t ft o fc fc ft , tft ^ W ffi it O T? h o o 
[ 0 2 4 8 ] 

IESI f © A u ^ 1 1 * 6 1^ % t !) I o C u 1 1 5 If % T 5 )fef ^ ^ ^ t* 

tt , m ^ ^ IB ft tf* 'h £ < ft 5 ft ^ — u — h^if^b. Si 5t§ti 17-1/ 

- h it @ * * 51 <b ft o fc „ r © fc ft «l <£■ W ft x <k ft o fc „ 

[ 0 2 4 9 ] 

EiltCAutfi^ 1 <9 o C u * # 9 Jgf »/ 0 ^ 5 )£f ^ ^^T' 

- h j± <n m- m * % t ^totiofcfcft, tti-e-ffpflfiiio-efco/t. 

[ 0 2 5 0 ] 

IEftl>f©A u £■ * * *s 2 W. -T- % T? fe 9 loc u -g" * £ 9gf %T*fc5)fefV ^ ^ T? 
f4, AT # W ft A* /h * < ft S ft 3i 9 — 1/ — h it L , Si 5lc*ti? m^-w 

- h f4 e * * * t ft o fc „ Z (Dfribm&Wffiitx t ft o fc . 

[ 0 2 5 1 ] 

* , E»f ©JgfjiftSiLtB i 2 Ge 4 7 Te 5 , RtfB i 4 Ge 4 7 Te 4 9 % 
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m V> It m HI M A # tt B i , G e 4 7 Te 5 0 *rJBV*fc#<d-i:IBl*©'»tt##&;h,fc 

o 

[ 0 2 5 2 ] 
1*16] 
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[ 0 2 5 3 ] 

mi 6 fa §H h fa ft £ o \Z. , IB $i S CO S # B i 3 o Ge 2 2 Te 4 8 £ ffl t£ 

» fc\ t^TOfPfl5IT-Bifi|ClLT*5 D , © *6 U & W * (4 © X' &> o „ 

[ 0 2 5 4 ] 

{4 , * 1 6 fa 6> R * J: 5 , x7-i/ - h©ff«isot*ofcfcft, I^IPfttOt 

feofc. l£ N iBtItf= ©A u tWi^ 9 Jl^yoT'fc 15 loC u^fi^ i 

ft 9* -r * * -e » , * i 6 fa h m h fa ft i 5 i- , hoffi#ot4oftfci{i % 
•n if 11 li O T* fe o it o 
[ 0 2 5 5 ] 

T* (4 , ft ^ H A # /h $ < ft 5 It $> ^ y — u — h *s 41 L » * 1 6 lu*t i 5 ^J — 

[ 0 2 5 6 ] 

we gft s 4> © a u * * & 4gf°/offc 19 j. o c u -g- =t a ^ 5 m^%x h ^tf ^ * 9 t* 

J4 , il 6^5>ife^4J:5lc, ^ 7 — ^ — h co f? fa & Jp ^ S* ifc lift & *5 tt 5 ^ 7 — 1/ 

fi^5If %f fc9IoCu^tii ! 5gf yot'fcSlf^nii, * 1 6 fa h W h 
fa ft X o \C , X7-1/- h^fFfBS-t/Jnigf^^W^tcfettS^^^-^ — MtCff*^ i fc 

[ 0 2 5 7 ] 

teftS^oA u-q-ws^^ 6i^%t*fc 9 j.oc u-^^r*^s 5 jr t- % t- & 5 ft 7V ^^-e 
t± , ft -9- ff * a* /h $ < ft 5 * ^ 7 — u — h is ±i ^ L % gi 6i:*ti ji;, := 7 — u- 
- h (4 g * jg t ft o fc . r CD fc fc j& -a- ffp ffi (4 x fc ft o „ 
[ 0 2 5 8 ] 

t4 , * 1 6 fa h m 5> fa ft <t 5 K. , xy-u- - fOfff^Otftofcfcfe, ^ # W M f4 O Tf 
[ 0 2 5 9 ] 
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- Fttll*it4ofc 0 r (D fc ft m & W ffi ti x t fc o fc = 

[ 0 2 6 0 ] 

* fc , f2SI©l^Stti LTB i j 6 Ge 3 7 Te 4 7 B i x 9 G e 2 6 Te 5 
5 & ffi ^ fc » tc & S-tCB i 3 o Ge 2 2 Te 4 8 & ffi ^ fc * R « © # tt # # 
fe frfe . 

[ 0 2 6 1 ] 

r CD #U T? {4 , i: f E <£> f 2 He « # £r ffi ^ ft ft V s -f * V ic&V^T, $5 JP tE Ijf M C t? 

&5Cu(D-Sif L< fi^Sr|5 £ A g , S c , Y , V, N b , Mo, M n , F e , P d , S 
, Si, A 1 Stf L ai^4 5#;5^Ig^5'>4< i t-l©7cltflLT^ ±15 

in « x s c 

[ 0 2 6 2 ] 

* fc , ifErofSftgtt-W-SrffiV^fc^^V^^t-dSV^T, iJ0 7ciMBT*fe§Au©-H5 
^L.<{4^:£l$&rCr, P t > T a , W , Ti, Z r , R u , Co, Rh, Ni, Re, O 
sRtfl r^?,<t5S^?.itfil5'>4< tt-lCjcjUtSJflLTt), ± IE * 1 5 .ft 

1 6 k mmtDlfem&n b fritz. a ^JPtEIRAu-© — WtL<»4^«PSrn^e>©7c*rSlftL 

» 0> 8b * fi , Hit^|60B-2»^jO^T f ^^^t?I»KUfcSb*i:|l]«|-efo5o 
[ 0 2 6 3 ] 

± £6 CD S k , Bi 2 Ge 47 Te 51 , Bi 4 Ge 47 Te 49 , Bi 3 Ge 47 
Te 50 , Bi 16 Ge 37 Te 47 , Bi 19 Ge 26 Te 55 ftU*Bi 30 Ge 22 
Te 4 8 ^IB«ScD^j*e#i:b, #-S«-^C0B i , GeftU^Te©fa*j-|ft;££§.EgJt£ — 
Jfe l£ L fc £ S , Au, Cr, Pt, Ta,W, Ti, Zr, Ru, Co, Rh, Ni, R 
e, OsXlJtl r i>&45»a>?>l(iit5'>!S;< tt-tOJc* (iJPjElMB) fc , C 
u, Ag, Sc, Y, V, Nb, Mo, Mn, Fe, Pd, S, Si, A 1 ft L a 

fc 6 # e> 3i tf tb 5 ^ * < fc t> - a © 5c * ( gs te * m c ) k % m m l fc u n x m m m * 

T&J&L.fz.%y ! 4 ? ( D - 2 3% ?U CD }fe ^ X f4 , IE iPTnitMBft^MC 

©»JS J f-**S:l~l 0jf!^%t-r5c\ticj;"5, JilECD^fF-fffiJlg CD g Sift ;SS ji fifc £ tl 
fc 0 SHljciMBXD t MCO»JlS^»ii5l~5f f %0#^Ci6tfi»4»tt 

[ 0 2 6 4 ] 

•f fc t> *> , E&ItOB i , G eSVT e OlSSft/iE^Jt*^, Bi, GeS^Te 
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JLo, IE H: g cp CD B i , GeXtfTe©ffi^»)fc|I^Jt*^-£tC^ofctS, f E £i B 4 1 
©WDTciMBS^MCO^^ti* i~l 0S^%, # 1 ~ 5 JR % fc fc 5 <£ 5 f- 
JD7C*MBXt/MC^«J)Pt5 c i i 0 , IE^T ; ~-^W{f«tt^i«<J.OT ? — ^ CD £| M 

[ 0 2 6 5 ] 

fc *5 , c (O M Xft M L fc -T X cd % *f 4 * 9 S- *5 v> X , JPiS««i«©3t7*^^^S:3t^ 

B ft £> *t fc ^ o fc „ 
[ 0 2 6 6 ] 

-fc IE J? IS #1 1 ~ 8 ti $t * 4 0 5 nmCDWfe^ — lf—^ffi^Tti^ftcDlEftff^^tTofc 
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«*RWLfc«S x 1% Z tllzmfe & tl-r . i& S 6 4 O n m ~ 6 6 5 nm©gfeU--f 

[ 0 2 6 7 ] 

[ # 31 W J?fc ] 

hti:, commmmmi^^m^i- z> &m commm.^Rumm^m^-^^^xmm-r 

[ 0 2 6 8 ] 

(n i &mm) 

, *>£iw4, ^^^ss-fbttrii^owa^iT-fe 5„ r n h co m m m « i . 4 ~ i . 6 

Sa?-e*>3„ ±EtlfttIlftiIoFlt-R»^ai*«Jtirtfc6icii, llftll 
<D m$xm\-± 2 . 0£L±Xfo?}Z.ktfM~£ |gl{£ltgcDJSJlT^f4ft^iftfcii^tf-.A 

^W©Jt^^^^L.^V^^|aT'^l«»jl©e^f^^J; t) ^ §: {J 5 tfS A ^ „ A #: ift fc (3 , 
H 1 If S it , ffi #r * n # 2 . 0 ~ 3 . 0 OMtfc 0 , ft £ ® ift L ft ^ M T ?F2 $c £ *U , 

# ^ S cd s§ ft: 4£k vzitm, mitM, ffi.it Vs. *i'>'fl:****tt«iiiJa*L^ 1 

[ 0 2 6 9 ] 

. Z n S-S i 0 2 IOft^tliifii*^fi^OT% llftili LTfltfcS. S 
bC> SnOj , fcSVMiSnOj tZnS, CdS s SnS, GeS, P b Sf Ofift 

i-tzwm- , fcaMisno 2 tc r 2 o 3 , Mo 3 0 4 l?CDjg;$^«®Ht;^£r$S 

M'Ltzum-i, m fe rn * ^ is ^ # -t? & < N z n s - s i o 2 ^ «■ ^ £ 9 i& ^ ^ ^ -e & 
3 <£> -e , mii^mmtmmmtcom^ni-f^titzmiwMmcomm^2 nmtiTiftof; 

#-a-^t>, IE ft Jl ^ co ^ # & ^ tfS |§ £ L ft ^ fc £> , #(c^l^»Jli:LT«ttfc:#tt*^ 
-To 

[ 0 2 7 0 ] 

£ fc , 0 5 nmglOf^, S 4K i: IE ftJI.tCDBOCDft^^F ^Irfa 

t?!iffit«fc«>ictt» m 1 m m 00 m m m m ti 4 0 n m ~ 1 0 0 n m X fc -5 o 

[ 0 2 7 1 ] 

(» 1 #SI) 

* i§ w » m w. ie « ^ » ts » « \z m ^ 5 ffi m it u n <r> m & & 6 5 0 °c ^ ± ^ m u x & z> 

fc #> , m 1 « S £ IE ft g co IW ff& fft 11 & T gc 5£ ft SI 1 # ® /■ m l? 5 r <fc dSM* LV^ 
„ d (4 , ^l#ffigC9?^^#iiSf^LTtt, Cr 2 0 3 , G e 3 N 4 , S i C CD itb 

m & m it m , ifflssft*, it ^ m. it m &m * u < s r ^ & cd # *m is w (c 3? 5t -e & •? 
> * m m # ^ % bi f± # *x {c«t 5 # it & m £ l & v» 0 

[ 0 2 7 2 ] 

4fc, JRlffjBllZB i , Sn, Pb^Wtafte©lt a B B 'ft^jJSil1-5M^/i^^r$^T 
IEftScDI¥^^{li^^$iJ"f"?)S5^:aM : i i ?5tT/'SC0't:"$ f> tSI L V\ # , B i , 
Sn, P b © T e % , Mit^) , fcSlMl, B i, Sn, PbflTeftft^ %kit%0 t M it 
V^-^^-^^tCOm^-^0, fc5V^{4 N Bi, Sn, PbCTeftfe, mit^Htm^^MM 

itm, m&&m j g.itmkcom,&mtfw.-£L-^^ m&&mi±iswc&mM, i^^itz * 5 fcfe , 

fci:x:B i s Sn, Pb, T ef ©TEi^IiLtfc, ±fES#^:*^ffi^:^^^ N M# 
iliB i, Sn, Pb, Te^©P 3 1-e|S^^®ri?,|^«](c:^^/ t c{t:-a-#*^^c-f--S^ : ' 

[ 0 2 7 3 ] 

M 1 #SJ1 4> CO ±|5B i % Sn, P b ©T e iftilOtf tft, IEftgC0ig^{fc: 

IliritKLT, 7t tr - M. m M (c J; V) % « ?a ^ 13 f < |5 ft m fc # ffi S «" 5fsf *s ^ 3i tf 
f ©PII^14t5fcft t x i tB i , Sn, P b »T e fti, tfttlOttll: 
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7 0%aTl;»x5£-S^fc5„ 
[ 0 2 7 4 ] 

IIOl*tt2 nmK±T*fc5i * fc , |l#BI©If^i o n m i 0 

ffiot, il#BI©IJIft2nm~l Onm#g*LV\ 
[ 0 2 7 5 ] 
(ISftJl) 

is ft J§ of sEfl'ftco^Ttt, -r tm- * « ^ t p » t us, pj l t 5 ^ N mt eg gt ^ 

(4, _k 34 CD B i-Ge-Te^1l^ft;M^©|flj&^Hrt}£:£V^, G e ©ft}? !3 I^PliTC 

s i , s urup b fe * s # a» & m tf *t 5 ^ & < t fc-ao^st^ffl^Tt s 

V\ * , Si, SnSVPb^t>*5S^fcl(f*l5'>*< i: t-f ©TC^SrlS >fct 

, StJ£BrtB<Ci»3£ftiSBBSrilSEi-Sri:dSTf#5o 0S *. . Sit?Ge^«JfeL 

fc » ^ , G e^G e T e i •) t Itii^ it < gfftl^iS/h $ ^ S i T e #4^t 5 

Te-^PbTe{£<fct?GeTe£S|&Lfci§^, #f£j£jta?#lR]±-f-5fc«>, ft & IB ft 1$ 

[ 0 2 7 6 ] 

*b © w i» * ft #s - g flj $ , m ti tc vtm % ^ 1- m mmmm i* & n z> ti % 0 r tu* , b a* 

Get|5l«^»ll!«^*flBOff*!f*'ft:4-«l#J-f-5Sft*36Sa S) ij, $ f c , B US ={■ |± # fif /h $ 

v^fc^5, ig fc«*fi- 5 r. *s Wi§-e fe 5 * x h -5 t # x <b tt § „ 

[ 0 2 7 7 ] 

§§#, Sr*i«r L T tt,{£, fcirx, ^it^lALTV^i LTV, ^ f£ « © JPR ^ % d« 1 % 

-e & *wi , * IS n © 3b m fi ife ft 4 . 

[ 0 2 7 8 ] 

S , * f§ H <Z> W * ffi ft jK # © « Jfi "C tt IE ft Jl © Bt m % 5 n m ~ 1 5nm(C^^-r5r 
£ a* ft^Wfc #|C 7 nm~ 1 1 n m©lJ?t'E®l 1:^^ Lfc*-^, ^ ifc HI 

#m^^OteftJg^t6icJ:5Wfeff^-^'fkSr«]SiJL, $ &lE#*«Jfc:SEil***afl:f* 
r as x- $ 5 o 

[ 0 2 7 9 ] 

W © « « IE ft ^ #: © IB » Jl »C ffi & 5 ffi ^ -ft » O IB jS 6 5 0 °C » _k i; ?if T~ 
5 £ , SK2«||«tfEft«t©IW^il!lWt::ffii?)-r^3t35:»2#iSJi«raa:»t« - £ 3* M 
* L V . i2fS|iLT, C r 2 O 3 , G e 3 N 4 , SiC«?<OJ«iB^K 

lb to. Mm&Mikto. ffiUkjftSHb'lfeasas l v^ 0 raxe><&*fj|sH4j|&Wfc: 9 , Affl 

« # ^ *> r f4 a* j; 5 £ it & m ± u f£ c 

[ 0 2 8 0 ] 

* it , !2#ffiItB i , Sn, Pb«St<oaEftJl©»i^t;S:ffiii-t-5#»*S-^#*^T 
?EftiicoS^f B {t;^fq]^J-r5^)m^#b^5cOT-^&(cM*LVN 0 B i , 

Sn, PbOTefti, ffcikto , feS^tt, Bi, Sn, P b©T eftf , mittotm.it 
? /U-^ ~ $ J* b (DM&to , fe^.V^i4, Bi, Sn, PbCTeft*, ^<ti^i:S##S^ 

ti^B i, Sn, Pb, Te^O^n^AS^SILTfe, ±1ZM& & M & ti6 & & & %. . 
4IiB i, Sn, Pb, T e ©Htg^^Sr •) , SR W ^ ^ <c <b «» Sr ^ ^ t ?> b 
Xh% 0 Cr, Mo, W J± Hi ^ ^ jK < , ffim^^X^-f-<, ±f5^Ii©fflTift 
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[ 0 2 8 1 ] 

M 2 #®g <p CO 1|B i , S n , PbCTeftft^ tfti©ttil±, E»|©^lft 
4 - {Eifti - 5fcJt>(c[±Bjtg^epg 19 5 # 5 II ^ L V ^ „ L A> L 4 ^ ?> , US 2 # B Ji (4 3fe \£ - 

Aiitici t» a a. t- ft v -t < „ tB ft m \z % 2 # s € # «■ a* jg it iA tf $ co m m # m ± -r 5 

& , '> ft < t B i , S n % PbOTeft*, iftft©t#t?r 7 0%KTt»i5fe 
I ^ fo 5 „ 
[ 0 2 8 2 ] 

W, 2 #11 CO flUff f4 0 . 5 nmK±t'S)ixtf±f2a*^«fiit5. L L ft ib , ^ © 

k * a* 1 nmi (j * < ft s t , m 2 i%mm <DMj&um&% 2 Rftjg &mi&i,xmmmfcm 

»* i£ * * #t@tix.f ©ff4fltn n Q f 5r^ft^*Si^^l)5„ M 2 # ffi Ji 

©If lil nmHlffcSrt^i* Ll\ * , I 2 #SI ©If ^ 5 n m i 9 f < ^ 

, I2#lg©gj|lil nm~5 nm^at LV\ 
[ 0 2 8 3 ] 
(0 2 

* 2 f4?fe Sr RJR L ft ^ W W -C * ft, «Mc & JK <B 1Mb *k ^ lb 4£> , ^ 
fcm, -few-Vft:«l>Sr-&^r-#-5ri:^a*LV^ 0 £ fc , 2 {£ » S w ff& e i$M4 '> ft < i 
2W/mkHTtfc5:i^a*LV\ HMc , Z n S-S i 0 8 JROft^UllijRfii*^ 
®V^©t?I 2«SM i LTft®t?fc5 0 £ k , S n O 2 , 5 V W4 , S n O 2 iC Z n S 
, C d S , S n S , GeS, P b S f ©«{fc*lr^ft 5 VMi , Sn0 2 (CC 
r 2 O 3 , M o 3 O 4 «f © j« sgt ^ * 16 <b « Sr * SO b'fc » W H: , ifMS ^ * ^ {£ V ^ctf ft < 
, ZnS-S iOj *#»in*«tSST?fc5fc6, m 2 # M JI OJKff^ 1 n m tJc « 
£ ft o fc » -g- d *= \^ T % , IE Si H CO |g 2 #ffiJl©^/?JcWS©^S4:&^;^3g:§I L ft <^ *6 

[ 0 2 8 4 ] 

* , «*ffi««ff*S»2<fi»Stf»tt««tO|HIfc!aJR*1W»»S:#A, ft If - A CO 
St * tfs 4 0 5 nrngl©!^, IBftJlirRJR^WJffllSicDraco^^^F^Sr^rai-fUffii-S 
fc £> f4 , ^2^«JiC0*ifiMff{4 2 5 n m ~ 6 0 n m T? fc 5 . 

[ 0 2 8 5 ] 
(ffftttfcJi) 

L-Ctt, SJHtt*, «f^e«*co^:Sfc?)VM4^-^^a^ L < s 
Al, Cu, Ag, Au, Pt, Pd<©if»-^^r*i$9 0JS^-%£A±-efe5tt^*sa*LV^ 

. * , mmmm <DMi$.ttn t ltc r , m o , w # co k t* ?j! s co * ^ ^ & r 
n (D mm \z x % % it, % & it-t % ~ t # x * § „ 

[ 0 2 8 6 ] 

JU* «) f- (4 , Al*:9 5JK^%£t±*#-t-««-«--Tffl!ia:»JiSr»j«L>tttf<l1E» 

Ultifi i«CNR, i*IEftJi!«XtF#»|Hl#lfcjt»tt*<«*t*iV^ofcaft 

fc»£ttfc«ftfcf**IE»«t#$r^3i-r5:: b & X # 5 „ A 1 (c St -f 5 Jp 7c m t L T (4 
Co, T i , C r , N i , M g , Si, V, C a , F e , Z n , Z r , N b , Mo, Rh 
, S n , S b , T e , T a „ W , I r , P b , B , C # & M A tt © ^ K *5 V* T #E ft T V> 5 
^ , * JD tg * U: C o , C r , T i , N i , F e ^ffi^fc*^, # t- » * 14 ft ± ie: # ft 

* ^ 5 o 

[ 0 2 8 7 ] 

mtZWcm C0MJP(4, 3 0 nm~l 0 0 n mffe 5 : HSgl f^tef5:JicoU¥^3 
OnmJ;!?}*^*^, IE » * ^ *5 T ^ ^ b |^ *S S£ tfc b ^l< ft 5 fc 4?) , «ptl O^llg 

^*^x.fc^t-, ie m m & % & u s, < ft v , * ^ , ^o^^i^ — x^|g^b^<ft5©tL 



(44) 



JP 2005-205762 A 2005. 8. 4 



ft h 5 o * tz „ «ltt»Ji©|RffiS3 0nmJ:?>MfV^i»^, 3fcftSifiLTLS5;fc:»*&lfcflfc 
© fll ff (4 l o 0 nmi 9 # < 5 is it#»*;£i#teffi»Jitc^;tion;fciRasifcffcL-*>-t- 

< * s fd * . is m m ft *s a f t a * « ± t- « «p $ n 3 n# m * s *s < * 5 . ie » - * ft as # }c 

ft SSixj&sfcSo $ Pj {c, S*£15:jicoll]i:{4 200nmJ^±i: 

W«©IEftS^«rjEl»^fT5-t^-e#*<*«fflixdSfc5o * » M 4£ tfc S © JK * tt > 
3 0nm~9 0nm-efetl.fi. IS * tt , £ S tt © 11 tl, T jo 9 , £ ^ M S b Vn „ 
[ 0 2 8 8 ] 

feSo £©»<&, IrI-^-^s/ h ft T » Jfc * »J.# Ji i: » *£ tfc Ji © 2i©l?:«t5 

KlR^ifllgg^lCiiA r - 0 2 S^^fX, A r - N 2 » 
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